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(54) ELECTROOPTICAL DEVICE 
(57)Abstract: 

PROBLEIVI TO BE SOLVED: To increase the pixel 
opening rate as well as the storage capacitance in an 
eiectrooptical device having a film for shielding the 
incident light, above a TFT for pixel switching and having ^ 
a film for shielding the returning light, below the TFT. 
SOLUTION: The eiectrooptical device has a TFT (30), 
data line (6a), scanning line (3a) and pixel electrode (9a) 
on a substrate, and the semiconductor layer (la) which 
constitutes the TFT is connected to the pixel electrode 
through a connecting film (80a). A light-shielding 
conductive film (90a) formed between the layers of the 
data line and the connecting film is electrically connected 
to a capacitance electrode (3b) which is formed from the 
same film as the scanning line and formed between 

layers of the connecting film and the semiconductor layer and a constant potential is added to 
the film (90a) and the electrode (3b) so that the storage capacitance is formed between the 
layers. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] The electro-optic device which is an electro-optic device which has the pixel electrode 
connected on the substrate to the drain field of the thin film transistor connected to the scanning line, the 
data line which intersects said scanning line, and said scanning line and said data line, and said thin film 
transistor, and is the upper part of said scanning line, and is characterized by the thing of said data line 
caudad done for the laminating of the 1st storage capacitance. 

[Claim 2] Said 1st storage capacitance is an electro-optic device according to claim 1 which opposite 
arrangement is carried out through an insulator layer to the 1st capacity electrode and said 1st capacity 
electrode, and is characterized by being formed with the 2nd capacity electrode which forms the junction 
film which connects electrically the drain field and said pixel electrode of said thin film transistor. 
[Claim 3] Said 1st storage capacitance is an electro-optic device according to claim 1 or 2 characterized 
by leaving the connection field of the source field of said thin film transistor, and said data line, and 
being formed so that it may lap with the fields of said semi-conductor layer and said scanning line. 
[Claim 4] The electro-optic device according to claim 2 or 3 characterized by forming the 2nd storage 
capacitance with the 3rd capacity electrode which carries out opposite arrangement at said 2nd capacity 
electrode, and consists of the same film as said scanning line through said 2nd capacity electrode and an 
insulator layer. 

[Claim 5] Said 3rd capacity electrode is an electro-optic device according to claim 4 characterized by 
leaving the connection field of the drain field of said thin film transistor, and said 2nd capacity 
electrode, and being formed in parallel to said scanning line. 

[Claim 6] Said 3rd capacity electrode is an electro-optic device according to claim 4 or 5 characterized 
by connecting with said 1st capacity electrode and electric target. 

[Claim 7] The electrical installation section of said 3rd capacity electrode and said 1st capacity electrode 
is an electro-optic device according to claim 6 characterized by being located in the lower part field of 
said data line. 

[Claim 8] Said 3rd capacity electrode consists of a part of 1st capacity line prolonged along with said 
scanning line. Said 1st capacity electrode consists of a part of 2nd capacity line prolonged along with 
said scanning line. Said 1st capacity line and said 2nd capacity line Claim 4 characterized by it being 
installed to the circumference of the image display field where said pixel electrode has been arranged, 
and coming to connect electrically thru/or the electro-optic device of seven given in any 1 term. 
[Claim 9] Claim 4 characterized by forming the 3rd storage capacitance with the 4th capacity electrode 
which carries out opposite arrangement at said 3rd capacity electrode, and consists of the same film as 
said semi-conductor layer through said 3rd capacity electrode and an insulator layer thru/or the electro- 
optic device of eight given in any 1 term. 

[Claim 10] Said 4th capacity electrode is an electro-optic device according to claim 9 characterized by 
being extended and formed from the drain field of said thin fihn transistor. 
[Claim 11] Said 4th capacity electrode is an electro-optic device according to claim 9 or 10 
characterized by being formed in parallel to said scanning line. 
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[Claim 12] The capacity of said 2nd storage capacitance is the electro-optic device of 1 1 claim 9 
characterized by the small thing to the capacity of said 1st storage capacitance and said 3rd storage 
capacitance thru/or given in any 1 term. 

[Claim 13] Claim 4 characterized by forming the 4th storage capacitance with said 4th capacity 

electrode which consists of the same film as a semi-conductor layer, and the 5th capacity electrode 

which carries out opposite arrangement through an insulator layer, at said 4th capacity electrode, and 

shades said semi-conductor layer thru/or the electro-optic device of 12 given in any 1 term. 

[Claim 14] Said 5th capacity electrode is an electro-optic device according to claim 13 characterized by 

connecting with said 1st capacity electrode and electric target around an image display field. 

[Claim 15] Claim 2 characterized by forming the 5th storage capacitance with said 1st capacity electrode 

and the 6th capacity electrode which carries out opposite arrangement through an insulator layer at said 

1st capacity electrode, and forms said pixel electrode thru/or the electro-optic device of 14 given in any 

1 term. 

[Claim 16] Said 5th storage capacitance is an electro-optic device according to claim 15 mostly 
characterized by the 1 -pixel thing done for rear-spring-supporter formation at the perimeter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix actuation method, and it belongs to the technical field of the electro-optic device of the 
format equipped with the electric conduction film for taking an electric flow good between a pixel 
electrode and the thin film transistor for pixel switching (TFT being called suitably below Thin Film 
Transistor:) into the laminated structure on a substrate while it is equipped with the capacity line for 
adding storage capacitance especially to a pixel electrode. 
[0002] 

[Backgroxmd of the Invention] Conventionally, if a scan signal is supplied to the gate electrode of TFT 
through the scanning line in electro-optic devices, such as liquid crystal equipment of the active-matrix 
actuation method by TFT actuation, TFT will be made into an ON state and the picture signal supplied 
to the source field of a semi-conductor layer through the data line will be supplied to a pixel electrode 
through between the source drains concerned of TFT. In order to cover a long time farther than the time 
amount made into this ON state and to hold the electrical potential difference of each picture signal 
supplied through TFT since only a short time is extremely performed for every pixel electrode through 
TFT, as for supply of such a picture signal, it is common to each pixel electrode that storage capacitance 
is added. 
[0003] 

[Problem(s) to be Solved by the Invention] In this kind of electro-optic device, a general request called 
high-definition-izing of a display image is strong, and, for that, making a pixel pitch detailed by 
extending the pixel opening field which display light penetrates in each pixel to the non-pixel opening 
field which display light does not penetrate, it becomes very important to increase the storage 
capacitance added to each pixel electrode at the same time it raises pixel niunerical aperture-ization. 
[0004] Generally, since storage capacitance is formed using a non-pixel opening field, it is 
fimdamentally difficult storage capacitance to make storage capacitance to a pixel opening field. For this 
reason, the non-pixel opening field which can make storage capacitance will become narrow, so that a 
pixel numerical aperture may be raised and a pixel opening field is extended. Or a pixel numerical 
aperture has the trouble of falling, so that storage capacitance may be increased and a non-pixel opening 
field is extended. 

[0005] This invention is made in view of an above-mentioned trouble, while raising a pixel numerical 
aperture, storage capacitance can be increased, and let it be a technical problem to offer the electro-optic 
device in which hi^-definition image display is possible. 
[0006] 

[Means for Solving the Problem] (1) the electro-optic device which has the pixel electrode connected to 
the drain field of the thin fihn transistor connected to the scanning line, the data line which intersects 
said scanning line, and said scanning line and said data Une on the substrate in order that the electro- 
optic device of this invention might solve the above-mentioned technical problem, and said thin film 
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transistor — it is — the upper part of said scanning line ~ and it is characterized by the thing of said data 
line caudad done for the laminating of the 1st storage capacitance. 

[0007] According to the configuration which this invention requires, using a laminated structure, it is the 
upper part of the scanning line, and storage capacitance is increased by [ of the data line ] forming the 
1st storage capacitance caudad, and the electro-optic device in which high-definition image display is 
possible can be offered. 

[0008] (2) Opposite arrangement of said 1st storage capacitance is carried out through an insulator layer 
to the 1st capacity electrode and said 1st capacity electrode, and one mode of the electro-optic device of 
this invention is characterized by being formed with the 2nd capacity electrode which forms the junction 
fihn which connects electrically the drain field and said pixel electrode of said thin film transistor. 
[0009] According to the configuration which this invention requires, since the 2nd capacity electrode 
which forms the 1 st storage capacitance was constituted as jxmction film which coimects electrically the 
drain field and pixel electrode of a thin film transistor, connection vsdth it can solve the difficult problem. 
[ a long distance between a pixel electrode and a semi-conductor layer and ] [ electric ] Moreover, the 
2nd capacity electrode can prevent the thrust omission of etching at the time of contact hole pxmcturing. 
[0010] (3) Other modes of the electro-optic device of this invention are characterized by for said 1st 
storage capacitance leaving the coimection field of the source field of said thin film transistor, and said 
data line, and forming it so that it may lap with the fields of said semi-conductor layer and said scanning 
line. 

[001 1] Since according to the configuration which this invention requires it formed so that it might lap 
with the fields of a semi-conductor layer and the scanning line, storage capacitance can be increased 
while raising a pixel niunerical aperture. 

[0012] (4) Other modes of the electro-optic device of this invention are characterized by forming the 2nd 
storage capacitance with said 2nd capacity electrode and the 3rd capacity electrode which carries out 
opposite arrangement at said 2nd capacity electrode, and consists of the same film as said scanning line 
through an insulator layer. 

[0013] Since the 2nd storage capacitance was formed using the 2nd capacity electrode and scaxming-line 
layer which form the 1st storage capacitance according to the configuration which this invention 
requires and storage capacitance can be accumulated in the thickness direction of a substrate, even if it 
makes a pixel pitch detailed, comparatively big storage capacitance can be built in a non-opening field. 
Moreover, since the 3rd capacity electrode consists of the same film as the scanning line, storage 
capacitance can be built by the laminated structure of a comparatively small nmnber of layers. 
[0014] (5) Other modes of the electro-optic device of this invention are characterized by for said 3rd 
capacity electrode leaving the connection field of the drain field of said thin film transistor, and said 2nd 
capacity electrode, and forming it in parallel to said scanning line. 

[0015] According to the configuration which this invention requires, since the 3rd capacity electrode 
was formed in parallel to the scanning line, storage capacitance can be increased using a non-opening 
field. 

[0016] (6) Other modes of the electro-optic device of this invention are characterized by connecting said 
3rd capacity electrode to said 1 st capacity electrode and electric target. 

[0017] According to the configuration which this invention requires, since the 1st capacity electrode and 
the 3rd capacity electrode do not have potential fluctuation, they can prevent beforehand the situation 
which affects the property of a thin film transistor. 

[0018] (7) Other modes of the electro-optic device of this invention are characterized by locating the 
electrical installation section of said 3rd capacity electrode and said 1st capacity electrode in the lower 
part field of said data line. 

[0019] Since the field which cannot be used as an opening field of each pixel called the lower part of the 
data line in a pixel inter-electrode gap field was used for connection between the 3rd capacity electrode 
and the 1st capacity electrode according to the configuration which this invention requires, it is very 
advantageous when attaining high numerical aperture-ization of a pixel. 

[0020] (8) Other modes of the electro-optic device of this invention consist of a part of 1st capacity line 
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by which said 3rd capacity electrode is prolonged along with said scanning line, said 1st capacity 
electrode consists of a part of 2nd capacity line prolonged along with said scanning line, and it is 
characterized by said 1st capacity line and said 2nd capacity line being installed to the circumference of 
the image display field where said pixel electrode has been arranged, and coming to connect them 
electrically. 

[0021] According to the configuration which this invention requires, the 1st capacity line containing two 
or more 3rd capacity electrodes arranged along with the scanning line, and the 2nd capacity line 
containing two or more 1st capacity electrodes arranged along with the scanning line Since it coimects 
mutually electrically on the outside of an image display field, it becomes possible to connect the 3rd 
capacity electrode and the 1st capacity electrode mutually electrically through the 1st and 2nd capacity 
line comparatively simply and certainly. Moreover, since it is not necessary to prepare the contact hole 
for connecting between both in an image display field, storage capacitance can be increased. 
[0022] (9) Other modes of the electro-optic device of this invention are characterized by forming the 3rd 
storage capacitance with said 3rd capacity electrode and the 4th capacity electrode which carries out 
opposite arrangement at said 3rd capacity electrode, and consists of the same film as said semi- 
conductor layer through an insulator layer. 

[0023] Since the 3rd storage capacitance was formed using the 3rd capacity electrode and semi- 
conductor layer which form the 2nd storage capacitance according to the configuration which this 
invention requires and storage capacitance can be accumulated in the thickness direction of a substrate, 
even if it makes a pixel pitch detailed, comparatively big storage capacitance can be built in a non- 
opening field. Moreover, since the 4th capacity electrode consists of the same film as a semi-conductor 
layer, storage capacitance can be built by the laminated structure of a comparatively small number of 
layers. 

[0024] (10) Other modes of the electro-optic device of this invention are characterized by extending and 
forming said 4th capacity electrode fi-om the drain field of said thin film transistor. 
[0025] According to the configuration which this invention requires, storage capacitance can be formed 
using the drain field of a thin film transistor. 

[0026] (11) Other modes of the electro-optic device of this invention are characterized by forming said 
4th capacity electrode in parallel to said scanning line. 

[0027] According to the configuration which this invention requires, since the 3rd capacity electrode 
was formed in parallel to the scanning line, storage capacitance can be increased using a non-opening 
field. 

[0028] (12) Other modes of the electro-optic device of this invention are characterized by the capacity of 
said 2nd storage capacitance being small to the capacity of said 1st storage capacitance and said 3rd 
storage capacitance. 

[0029] Since the 2nd storage capacitance which consists of the 3rd electrode which consists of the same 
film as the 1st capacity electrode and the scanning line was made small according to the configuration 
which this invention requires, capacity can be formed with extent which does not influence malfimction 
of TFT. 

[0030] (13) Other modes of the electro-optic device of this invention are characterized by forming the 
4th storage capacitance with said 4th capacity electrode which consists of the same film as a semi- 
conductor layer, and the 5th capacity electrode which carries out opposite arrangement through an 
insulator layer at said 4th capacity electrode, and shades said semi-conductor layer. 
[0031] Since the 4th storage capacitance was formed using the light-shielding film which shades the 4th 
capacity electrode which consists of the same film as the semi-conductor layer which forms the 3rd 
storage capacitance, and a semi-conductor layer according to the configuration which this invention 
requires and storage capacitance can be accumulated in the thickness direction of a substrate, even if it 
makes a pixel pitch detailed, comparatively big storage capacitance can be built in a non-opening field. 
Moreover, since the 5th capacity electrode consists of a light-shielding film, storage capacitance can be 
built by the laminated structure of a comparatively small number of layers. In addition, it can prevent 
effectively a light-shielding film looking at a channel field firom a substrate side at least, it being that of 
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a wrap, and the return light from a substrate side carrying out incidence to a channel field, and changing 
the property of a thin film transistor. 

[0032] (14) Other modes of the electro-optic device of this invention are characterized by connecting 
said 5th capacity electrode to said 1st capacity electrode and electric target around an image display 
field. 

[0033] According to the configuration which this invention requires, the 3rd capacity electrode can be 
made said 1st capacity electrode and said 5th capacity electrode pan at common potential, and the stable 
storage capacitance can be formed. 

[0034] (15) Other modes of the electro-optic device of this invention are characterized by forming the 
5th storage capacitance Avith said 1st capacity electrode and the 6th capacity electrode which carries out 
opposite arrangement through an insulator layer at said 1st capacity electrode, and forms said pixel 

electrode. 

[0035] Since the 5th storage capacitance was formed using the 1st capacity electrode and pixel electrode 
which form the 1st storage capacitance according to the configuration which this invention requires and 
storage capacitance can be accumulated in the thickness direction of a substrate, even if it makes a pixel 
pitch detailed, comparatively big storage capacitance can be built in a non-opening field. Moreover, 
since the 6th capacity electrode consists of a pixel electrode, storage capacitance can be built by the 
laminated structure of a comparatively small number of layers. 

[0036] (16) Said 5th storage capacitance is mostly characterized by the 1 -pixel thing done for rear- 
spring-supporter formation by other modes of the electro-optic device of this invention at the perimeter. 
[0037] According to the configuration which this invention requires, storage capacitance can be 
increased using a 1 -pixel boundary region. 

[0038] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0039] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0040] (The 1st operation gestalt) The configuration of the liquid crystal equipment which is an example 
of the electro-optic device of this invention is explained with reference to drawing 1 1 from drawing 1 . 
Drawing 1 is equal circuits, such as various components in two or more pixels formed in the shape of 
[ which constitutes the image display field of liquid crystal equipment ] a matrix, and wiring, drawing 2 
is a top view of two or more pixel groups where the TFT array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed adjoins each other, and drawing 3 is a sectional view 
in alignment with A- A' of drawing 2 R> 2. In addition, in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing, contraction scales are made 
to have differed for each class or every each part material in drawing 3 . 

[0041] In drawing 1 , TFT30 for two or more pixels formed in the shape of [ which constitutes the image 
display field of the liquid crystal equipment in this operation gestalt ] a matrix to control pixel electrode 
9a and pixel electrode 9a is formed, and data-line 6a to which a picture signal is supplied is electrically 
connected to the source concerned of TFT30. The picture signals SI, 82, ~, Sn written in data-line 6a 
may be supplied to line sequential, and you may make it supply them to this order for every group to 
two or more data-Une 6a which adjoin each other. Moreover, it is constituted so that scanning-Une 3a is 
electrically connected to the gate of TFT30, and it may be impressed by scanning-line 3a to 
predetermined timing and it may impress the scan signals Gl, G2, — , Gm to this order by line 
It connects with the drain of TFT30 electrically, and pixel electrode 9a writes in the picture signals SI, 
S2, — , Sn supplied from data-line 6a in TFT30 which is a switching element when only a fixed period 
closes the switch to predetermined timing. Fixed period maintenance of the picture signals SI, S2, — , Sn 
of the predetermined level written in liquid crystal through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). When the 
orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates hght and enables a gradation display. According to the electrical potential difference 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



9/19/2005 



JP,2001-330856,A [DETAILED DESCRIPTION] 



Page 5 of 18 



impressed when it was in no MARI White mode, incident light carries out the amount reduction of 
transmitted lights, if it is in NOMA reeve rack mode, according to the impressed electrical potential 
difference, the amount of transmitted lights of incident light will increase, and light with the contrast 
ratio according to a picture signal will carry out outgoing radiation from liquid crystal equipment as a 
whole. Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the 
liquid crystal capacity and juxtaposition which are formed between pixel electrode 9a and a 
counterelectrode. While was electrically connected with pixel electrode 9a, and storage capacitance 70 is 
formed through a dielectric film between a capacity electrode and the capacity electrode of another side 
electrically connected with the capacity line 300 by which constant potential was supplied. With this 
storage capacitance 70, as for the electrical potential difference of for example, pixel electrode 9a, only 
time amount also with triple figures longer than the time amount to which the source electrical potential 
difference was impressed is held. Thereby, it is improved further and a m£iintenance property can realize 
the high liquid crystal equipment of a contrast ratio. 

[0042] In drawing 2 , on the TFT array substrate of liquid crystal equipment, two or more transparent 
pixel electrode 9a (pixel electrode edge 9a' is shown by the dotted-line section) is prepared in the shape 
of a matrix, and data-line 6a and scaiming-line 3a are prepared respectively along the boimdary of pixel 
electrode 9a in every direction. Scanning-line 3 a is arranged so that chaimel field la' (field of the slash 
of drawing Nakamigi going down) may be countered among semi-conductor layer la, and scanning-line 
3a functions as a gate electrode. Thus, TFT30 by which opposite arrangement of a part of scaiming-line 
3a was carried out as a gate electrode is formed in the part where scanning-line 3a and data-line 6a cross 
at channel field la*, respectively. Pixel electrode 9a relays junction film 80a which is the medium 
electric conduction film, and is electrically connected to the below-mentioned drain among semi- 
conductor layer la through contact holes 8a and 8b, Data-Une 6a is electrically connected to the below- 
mentioned source field among semi-conductor layer la which consists of polish recon film etc. through 
a contact hole 5. 

[0043] Moreover, capacity electrode 3b (the 3rd capacity electrode) which consists of the same film as 
scanning- line 3a may be prepared so that it may lap with If (the 4th capacity electrode) of capacity 
electrodes installed from semi-conductor layer la selectively at least through the gate dielectric film 
mentioned later. Thereby, a part of storage capacitance [ at least ] 70 in drawing 1 can be formed. 
[0044] Furthermore, substrate light-shielding film 1 la is prepared in the field shown by the thick wire in 
drawing 2 , respectively so that it may pass along the TFT30 bottom along with scanning-line 3 a. More 
specifically, it is substrate Ught-shielding fihn 11a, A junction field with channel field la* of TFT and 
the channel field la* concerned, the source, and a drain field is seen from a TFT array substrate side at 
least, and it is prepared in the wrap location, respectively. Moreover, it is good to be installed in the 
perimeter from the image display field in which pixel electrode 9a was formed in the shape of a matrix 
along the direction of scanning-line 3 a, and to make it connect with the constant source of potential in a 
boimdary region. Thus, malfunction of TFT30 can be prevented by fixing the potential of substrate light- 
shielding film 1 la to constant potential. Constant sources of potential, such as a negative supply 
suppUed to the circumference circuit for driving the liquid crystal equipment concerned mentioned later 
as a constant source of potential, for example, a scanning-line actuation circuit, a data-line actuation 
circuit, etc. and a positive supply, a touch-down power source, the constant source of potential supplied 
to a counterelectrode are mentioned. It is desirable to make it potential level, then the off level of the 
scan signal supplied to scanning-line 3 a. Thereby, since parasitic capacitance hardly occurs between 
scanning-line 3a, delay of the scan signal supplied to scaiming-Une 3a does not almost arise. 
[0045] Especially with this operation gestalt, electric conduction film (1st capacity electrode) 90a of 
protection-from-light nature is formed in the field shown with the slash of a drawing Nakamigi riser. 
Electric conduction film 90a of protection-from-light nature is formed between the layers between 
scanning-line 3 a and data-line 6a, and since it can see and put on the formation field and flat- surface 
target of the wiring and TFT30, and storage capacitance of data-hne 6a except the formation field of a 
contact hole 5 and contact hole 8b, scanning-line 3a, etc., it can realize protection from light on a TFT 
array substrate. Moreover, electric conduction film 90a of protection-from-Ught nature can be installed 
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in the perimeter from an image display field along the direction of scanning-line 3a, and can be 
connected with the constant source of potential in a boundary region. Thereby, electric conduction film 
90a of protection-from-light nature can function as a capacity line 300 in drawing 1 . Moreover, storage 
capacitance 70 can be easily formed between If of capacity electrodes by supplying constant potential 
by connecting with capacity electrode 3b which consists of the same film as scanning-line 3a through a 
contact hole 95. Constant sources of potential, such as a negative supply supplied to the circumference 
circuit for driving the liqvud crystal equipment concemed mentioned later as a constant source of 
potential, for example, a scanning-line actuation circuit, a data-line actuation circuit, etc. and a positive 
supply, a touch-down power source, the constant source of potential supplied to a counterelectrode are 
mentioned. 

[0046] Next, as shown in the sectional view of drawing 3 , the liquid crystal equipment in this operation 
gestalt is equipped with the transparent TFT array substrate 10 which constitutes an example of a 
substrate, and tiie transparent opposite substrate 20 by which opposite arrangement is carried out at this. 
The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, or a silicon 
substrate, and the opposite substrate 20 consists of a glass substrate or a quartz substrate. When pixel 
electrode 9a which becomes the TFT array substrate 10 from transparent conductive film, such as ITO 
film, is prepared and it uses TN (Twisted Nematic) liquid crystal etc. for the liquid crystal layer 50, the 
orientation film 16 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the front face of pixel electrode 9a. 

[0047] On the other hand, the counterelectrode 21 which includes the opposite substrate 20 all over the, 
and consists of transparent conductive film, such as ITO film, is formed, and the orientation film 22 with 
which predetermined orientation processing of rubbing processing etc. was performed to the front face 
of a counterelectrode 21 is formed. 

[0048] Furthermore, in the location which counters TFT30, substrate Ught-shielding film 1 la is prepared 
between the TFT array substrate 10 and TFT30. Since substrate light-shielding film 1 la is formed in the 
location which counters a jimction field with channel field la' of TFT30 for pixel switching and the 
channel field la' concemed, the source, and a drain field at least, the reflected light from the TFT array 
substrate 10 side etc. is irradiated by neither channel field la' nor its adjoining field. Thereby, the 
property of TFT30 does not change with generating of the leakage current resulting from light. It is 
desirable to constitute fix>m a metal simple substance which contains at least one desirable opaque 
refractory metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalimi). Mo 
(molybdenum), and Pb (lead), as substrate light-shielding film 1 la, an alloy, metal silicide, etc. Or 
although incident light turns soon, antireflection films, such as polish recon, may be formed in the front 
face of substrate light-shielding film 1 la so that light can be absorbed. Moreover, when the reflected 
hght from the TFT array substrate 10 side etc. is weak, the polish recon film may be used for substrate 
Ught-shielding film 1 la. If substrate Ught-shielding film 1 la is constituted from such an ingredient, 
substrate Ught-shielding film 1 la is destroyed by high temperature processing in formation of gate 
dielectric film 2, or it can avoid fusing by it for example. In addition, although the lower part of each 
scanning-line 3a is formed for substrate Ught-shielding film 1 la in the shape of stripes along with the 
scanning-Une 3a concemed with this operation gestalt, it cannot be overemphasized that the lower part 
of each data-Une 6a may be formed in the shape of stripes along with the data-line 6a concemed, or you 
may form in the shape of a grid imder each scanning-line 3a and each data-Une 6a. Thus, if substrate 
Ught-shielding film 11a is formed in the shape of stripes, relaxation of the stress by substrate light- 
shielding fiUn 1 la is realizable, and if it forms in the shape of a grid, protection-from-light nature not 
only increases, but it can attain low resistance-ization for substrate light-shielding film 11a further. 
[0049] Moreover, the substrate insulator layer 12 is formed between substrate Ught-shielding film 11a 
and TFT30. The substrate insulator layer 12 is formed in order to insulate electrically semi-conductor 
layer la which constitutes TFT30 from substrate light-shielding film 11a. Furthermore, the substrate 
insulator layer 12 also has a function as substrate film for TFT30 by being formed all over the TFT array 
substrate 10. That is, it has the function to prevent property change of TFT30 with the dry area at the 
time of poUsh of the front face of the TFT array substrate 10, the dirt which remains after washing. The 
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substrate insulator layer 12 consists of high insulation glass, such as NSG (non doped silicate glass), 
PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron phosphorus silicate 
glass), or silicon oxide film, a silicon nitride film, etc. Moreover, the substrate insulator layer 12 can 
protect the situation where substrate light-shielding film 11a pollutes TFT30 grade. 
[0050] With this operation gestalt, furthermore, TFT30 formed on the substrate insulator layer 12 Semi- 
conductor layer la which has LDD (Lightly Doped Drain) structure, for example, consists of polish 
recon film On both sides of channel field la' in which a channel is formed of ttie electric field fi-om 
scanning-line 3a, low concentration source field lb and low concentration drain field Ic are formed. Id 
of high concentration source fields is connected to low concentration source field lb, and high 
concentration drain field le is connected to low concentration drain field Ic. Thus, by forming TFT30 
with LDD stmcture, the leakage current at the time of OFF of TFT30 can be reduced substantially, and 
the maintenance engine performance can be raised. Moreover, TFT30 may be TFT of the self aryne 
mold which may take the offset structure which does not drive an impurity into low concentration 
field lb and low concentration drain field Ic, drives in an impxxrity by higji concentration by using as a 
mask the gate electrode which is a part of scanning-line 3a, and forms Id of high concentration source 
fields, and high concentration drain field le in self align. 

[0051] On semi-conductor layer la, gate dielectric film 2 is formed with a thin film lOOnm or less. By 
oxidizing the polish recon film at the elevated temperature of 1000 degrees or more, gate dielectric film 
2 is precise and can form the high insulating film. When high temperature processing is impossible, you 
may form by CVD (Chemical Vapor Deposition) etc. low [ by which P (Lynn) was driven in on gate 
dielectric film 2 ] — scanning-line 3a formed by the polish recon film [****] is arranged, and scanning- 
Une 3a of the part which lapped with semi-conductor layer la fimctions as a gate electrode. 
[0052] On the gate dielectric film 2 formed on semi-conductor layer la, and scanning-line 3a, an 
interlay er insulation film 81 is deposited by CVD etc., and contact hole 8a is punctured to gate dielectric 
film 2 and an interlayer insulation film 81 in the predetermined part of high concentration drain field le. 
High concentration drain field le and conductive junction film 80a are electrically connected through 
this contact hole 8a. On jxmction film 80a, the laminating of an interlayer insulation film 91, an 
interlayer insulation fihn 4, and the interlayer insulation film 7 is carried out one by one, and they 
puncture contact hole 8b to these interlayer insulation films in the predetermined location of junction 
film 80a (the 2nd capacity electrode). Junction film 80a and pixel electrode 9a are electrically connected 
through this contact hole 8b. Thus, junction film 80a fimctions as medium electric conduction film for 
connecting electrically semi-conductor layer la and pixel electrode 9a. By this junction film 80a, since it 
is not necessary to a long distance firom pixel electrode 9a to semi-conductor layer la to puncture a 
contact hole at a stretch, the thrust omission of semi-conductor layer la of about 50nm and very thin 
thickness can be prevented. Moreover, there is an advantage which can make small the path of contact 
holes 8a and 8b, respectively by pimcturing a contact hole independently. Since the field which forms 
contact holes 8a and 8b is small and ends by this, only the part can raise a pixel numerical aperture, or 
highly minute-ization can be realized. If it forms by. the metal simple substance containing at least one 
opaque refiractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, the alloy, metal silicide, etc. like substrate 
light- shielding film 1 la as construction material of junction film 80a, it can fimction also as a light- 
shielding film. Furthermore, since the selection ratio at the time of etching is high, even if it forms 
jimction film 80a by about 50nm thickness, it does not run through junction film 80a at the time of 
puncturing of contact hole 8b. Moreover, if it is not affected, for example, the interlayer insulation film 
81 for insulating scanning-line 3 a and jimction film 80a is formed in the switching operation of TFT30 
by thickness 500nm or more, junction film 80a can be prepared so that it may see superficially and may 
lap on TFT30 or scanning-line 3a. Since it can shade at the latest of semi-conductor layer la which is tiie 
lower part of data-line 6a, and constitutes TFT30 by this, incident light is not soon irradiated by low 
concentration source field lb and low concentration drain field Ic which are channel field la' and its 
junction field, or the stray Ught reflected by data-line 6a etc. is not irradiated, thereby, the leakage 
current at the time of OFF of TFT30 can be reduced substantially, and the maintenance engine 
performance can be boiled markedly and can be raised. 
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[0053] With this operation gestalt, as further shown in drawing 3 , electric conduction film 90a of 
protection- from-light nature is formed through an interlay er insulation film 91 on junction film 80a. 
Electric conduction film 90a of protection-from-light nature can shade the non-opening field except 
contact holes 5 and 8b, as mentioned above. Moreover, since electric conduction film 90a of protection- 
from-light nature can function as a capacity line 300 in drawing 1 , it can form a part of storage 
capacitance [ at least ] 70 by using an interlay er insulation film 91 as a dielectric film between electric 
conduction film 90a and jimction fibn 80a. That is, it functions as an electrode for jimction film 80a and 
electric conduction film 90a of protection-firom-light nature to form storage capacitance 70. Moreover, it 
can shade at the latest of semi-conductor layer la which constitutes TFT30 by two-layer [ of junction 
film 80a and electric conduction film 90a of protection-firom-light nature ]. Since the leakage current at 
the time of OFF of TFT30 can be reduced still more nearly substantially by this, it is very advantageous 
to the liquid crystal equipment used xmder the strong light sources, such as a projection mold projector, 
if the construction material of electric conduction fihn 90a of protection-fi"om-light nature is formed by 
the metal simple substance containing at least one opaque refractory metals, such as Ti, Cr, W, Ta, Mo, 
and Pb, the alloy, metal silicide, etc. like substrate light- shielding film 11a or jxmction fihn 80a ~ 
protection-firom-light nature — high ~ low — wiring [ **** ] is realizable, moreover — if 400 high 
temperature processing or more, such as heat-of-activation processing, has finished before forming 
electric conduction film 90a of protection-fi-om-light nature for example, — further — low — electric 
conduction film 90a of protection-firom-light nature can be formed firom the metal simple substance 
containing aluminum [****] (aluminum), an alloy, metal silicide, etc. Thus, by forming electric 
conduction film 90a of the protection-fi-om-light nature which serves as the capacity line 300 with the 
same aluminum as the construction material of data-line 6a, reduction for figxires triple [ 2-] can be 
aimed at for resistance of the capacity line 300 compared with the conventional polish recon film. The 
cross talk of the direction of scanning-line 3 a which this produces according to the time constant of the 
capacity line 300 being large can be reduced substantially. 

[0054] Moreover, you may make it connect electrically electric conduction fihn 90a of protection-firom- 
Ught nature with capacity electrode 3b which becomes each pixel electrode 9a of every firom the same 
fihn as scaiming-Une 3 a through a contact hole 95. Thereby, capacity electrode 3b is fixable to the same 
constant potential as electric conduction film 90a of protection-firom-Ught nature. Therefore, a part of 
storage capacitance [ at least ] 70 can be formed also in this field by using an interlayer insulation film 
81 as a dielectric film between junction fihn 80a electrically connected with capacity electrode 3b and 
high concentration drain field le of semi-conductor layer la. Furthermore, a part, of storage capacitance 
[ at least ] 70 can also be formed also in this field by using gate dielectric film 2 as a dielectric film 
between If of capacity electrodes installed firom high concentration drain field le of capacity electrode 
3b and semi-conductor layer la. Moreover, a contact hole 95 is good to connect electrically semi- 
conductor layer la and data-line 6a which were connected to pixel electrode 9a which it is made to 
puncture in Ibe lower part of data-line 6a, and adjoins along with data-line 6a at the latest of the contact 
hole 5 for connecting electrically. If such a configuration is taken, it will become possible for data-line 
6a to set caudad and to secure the big field for forming storage capacitance 70. 

[0055] The representative circuit schematic of 1 pixel which constitutes the liquid crystal equipment of 
this operation gestalt in drawing 4 is shown. High concentration drain field le of semi-conductor layer 
la, junction film 80a, and pixel electrode 9a are connected electrically, and, on the other hand, electric 
conduction film 90a of protection-fi-om-light nature and capacity electrode 3b are electrically connected 
as shown in drawing 4 . Electric conduction fihn 90a of protection-firom-light nature is installed in the 
perimeter from an image display field, and is connected with the constant source of potential in the 
boxmdary region. Moreover, substrate light-shielding film 11a and electric conduction film 90a of 
protection-from-light nature may be connected electrically. By combining these electric conduction film, 
the storage capacitance 70 by ideal stack structure can be formed. That is, with this operation gestalt, it 
becomes possible to form If of capacity electrodes installed from high concentration drain field le 
through the dielectric film between the layers of each electric conduction film of electric conduction 
film 90a of the protection-from-Ught nature fixed to constant potential, capacity electrode 3b, and 
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substrate light-shielding fihn 11a, junction film 80a, and pixel electrode 9a. 

[0056] Concretely, in the top view of a pixel group in which drawing 2 adjoins, it is shown in drawing 9 
from drawing 5 R> 5 in which field storage capacitance is formed. In addition, the contraction scale of 
drawing 9 is made the same from drawing 2 and drawing 5 . 

[0057] Drawing 5 shows the 1st storage capacitance CI formed between electric conduction film 90a of 
protection-from-light nature, and jxmction film 80a. An interlayer insulation film 91 is used as a 
dielectric film. The field of crosshatching can form storage capacitance CI in part with the non-opening 
field most in a contact hole 5 or contact hole 95 list in the field in which the 1st storage capacitance CI 
is formed actually except contact hole 8b. Here, since it becomes unnecessary to pimcture the contact 
hole 95 for connecting electrically electric conduction film 90a of protection-from-Ught nature with the 
capacity electrode 3b concerned when not preparing capacity electrode 3b, the 1st storage capacitance 
CI can be formed also in this field. Moreover, since the 1st storage capacitance CI can be formed also 
on channel field la* of conventionally impossible TFT30 with this operation gestalt, it is very 
advantageous to liquid crystal equipment's improvement and detailed-izing of a transparency mold of a 
pixel numerical aperture. Insulation, such as an oxide film and a nitride, and the film with a high 
dielectric constant can be used for an interlayer insulation film 91. Moreover, since an interlayer 
insulation film 91 can be formed by the continuous process with the polish recon film by forming 
junction film 80a by the polish recon fihn, and constituting from multilayer structure of the light- 
shielding film which contained the lower layer for electric conduction film 90a of protection- from-hght 
nature, and contained the refractory metal for the polish recon film and the upper layer fiirther, a precise 
insulator layer with few defects can be formed. Since it is possible for this to form about [ that an 
equipment defect decreases ] and interlayer insulation film 91a in thickness lOOnm or less, the 1st 
storage capacitance CI can be increased further. 

[0058] Next, drawing 6 shows the 2nd storage capacitance C2 formed between junction film 80a and 
capacity electrode 3b. An interlayer insulation film 81 is used as a dielectric film. The field of 
crosshatching is a field in which the 2nd storage capacitance C2 is formed actually. Capacity electrode 
3b is the field of contact hole 8a for connecting electrically semi-conductor layer la and jimction film 
80a, is divided for every pixel and is electrically connected with electric conduction film 90a of upper 
protection-from-Ught nature in a contact hole 95. If capacity electrode 3b is formed in a T character 
mold as shown in drawing 6 , the 2nd storage capacitance C2 can be formed efficiently. Insulation, such 
as an oxide film and a nitride, and the film with a high dielectric constant can be used for an interlayer 
insulation film 81 . However, since capacity electrode 3b is formed by the same film as scanning-line 3a, 
the field which can form the 2nd storage capacitance C2 becomes smaller than the field which forms the 
1st storage capacitance CI in drawing 5 . Moreover, since the thickness of an interlayer insulation film 
81 is 500nm or more need in order to prevent malfimction of TFT30 when shading channel field la* and 
its adjoining field by junction film 80a, the 2nd storage capacitance C2 cannot be increased the 2nd 
about one storage capacitance C. 

[0059] Drawing 7 shows the 3rd storage capacitance C3 formed between capacity electrode 3b and If of 
capacity electrodes. Gate dielectric film 2 is used as a dielectric film. The field of crosshatching is a field 
in which the 3rd storage capacitance C3 is formed actually. In order for gate dielectric film 2 to oxidize 
and to form it at the elevated temperature of 1000 degrees or more as mentioned above, it is precise, and 
the high insulating film is formed. Therefore, although the area which can form the 3rd storage 
capacitance C3 hardly changes to the field which forms the 2nd storage capacitance C2 of drawing 6 , 
the 3rd storage capacitance C3 can be formed more greatly than the 2nd storage capacitance C2. 
Moreover, the 3rd storage capacitance C3 can be formed also down the formation field of the contact 
hole 95 for connecting electrically capacity electrode 3b and electric conduction film 90a of upper 
protection-from-light nature. 

[0060] Furthermore, as shown in drawing 8 , the 4th storage capacitance C4 can be formed also between 
If of capacity electrodes, and substrate light-shielding film 11a. The substrate insulator layer 12 is used 
as a dielectric film. The field of crosshatching is a field in which the 4th storage capacitance C4 is 
formed actually. If the substrate insulator layer 12 is formed by thickness 500nm or less, since the 
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distance of channel field la' and substrate light-shielding film 1 la will also approach, TFT30 will 
malfunction with the potential of substrate light-shielding film 11a. Then, the storage capacitance of If 
and substrate light-shielding film 11a thin-film-ize selectively the substrate insulator layer 12 of a field 
which sees superficially and laps, and you may make it increase the 4th storage capacitance C4. That is, 
the 4th storage capacitance C4 can be increased by using as a thin film parts other than the field of the 
substrate insulator layer 12 which counters channel field la. 

[0061] Furthermore, as shoAvn in drawing 9 , the 5th storage capacitance C5 can be formed also between 
pixel electrode 9a and electric conduction film 90a of protection- fi-om-light nature. As a dielectric fihn, 
an interlayer insulation film 4 and an interlayer insulation film 7 are used. The field of crosshatching is a 
field in which the 5th storage capacitance C5 is formed actually. As an interlayer insulation film 4 and 
an interlayer insulation film 7, it consists of high insulation glass, such as NSG, PSG, BSG, and BPSG, 
or silicon oxide film, a silicon nitride film, etc., for example. However, since a display image 
deteriorates with the parasitic capacitance produced between pixel electrode 9a and data-line 6a since it 
is formed on an interlayer insulation film 4, data-line 6a needs to thicken an interlayer insulation film 7, 
and cannot increase the 5th storage capacitance C5 to the 1st about one storage capacitance C actually. 
[0062] Thus, the liquid crystal equipment of this operation gestalt can form the storage capacitance 70 of 
the stack mold which consists of five layers fi-om the 1st storage capacitance CI to the 5th storage 
capacitance C5 by carrying out the laminating of the capacity electrode for forming storage capacitance 
70 through the dielectric fihn. Thereby, even if the field for storage capacitance formation is small, the 
big storage capacitance 70 can be formed efficiently. Here, the liquid crystal equipment of this operation 
gestalt just forms the 1st storage capacitance CI at least. Even if a raise in a numerical aperture or 
detailed-izing of a pixel cannot progress further, for example, it cannot form storage capacitance 
electrode 3b firom now on, according to the structure of this operation gestalt, storage capacitance 70 
sufficient by thin-film-izing the interlayer insulation film 91 which is a dielectric film of the 1st storage 
capacitance CI can be obtained. Therefore, according to this operation gestalt, to the specification 
appropriate for the object of an electro-optic device, it can choose fi*om the storage capacitance from the 
1st storage capacitance CI to the 5th storage capacitance C5, can use, and is advantageous. 
[0063] As again shown in drawing 3 , data-line 6a is formed on the upper interlayer insulation film 4 
fi-om electric conduction film 90a of protection- from-light nature. Moreover, data-line 6a punctures a 
contact hole 5 in the predetermined part of gate dielectric film 2, an interlayer insulation film 81, an 
interlayer insulation film 91, and an interlayer insulation film 7, and is electrically connected with high 
concentration drain field le of semi-conductor layer la through this contact hole 5. Furthermore, since a 
picture signal is supplied, data-line 6a is constituted firom the high metal membrane metallurgy group 
silicide of protection-firom-light nature etc. by low resistance of aluminum etc. 
[0064] Here, in addition to data-line 6a, the liqxiid crystal equipment of this operation gestalt can 
prescribe the protection-fi-om-light field which is a non-opening field by electric conduction film 90a of 
protection-from-light nature etc. As shown in drawing 10 , electric conduction fihn 90a of protection- 
fi"om-light nature is formed so that it may lap with pixel electrode 9a, and, specifically, almost all the 
fields containing channel field la* are shaded. Moreover, since most fields which met data-line 6a by 
electric conduction film 90a of protection-fi-om-light nature can be shaded, it can constitute so that it 
may become unnecessary only for data-Une 6a to prescribe a protection-fi-om-light field like before and 
data-line 6a and pixel electrode 9a may not be piled up as much as possible through an interlayer 
insulation fihn 7. Thereby, the parasitic capacitance between data-line 6a and pixel electrode 9a can be 
reduced substantially, and deterioration of the display image quality by potential fluctuation of pixel 
electrode 9a is not caused. However, since electric conduction film 90a of protection-firom-light nature is 
caudad formed fi-om data-line 6a, the field which forms the contact hole 5 for connecting electrically 
data-line 6a and semi-conductor layer la cannot be shaded. Then, what is necessary is just to form 
broadly the field in which a contact hole 5 is formed so that data-Une 6a may be put on pixel electrode 
9a in part. Since it becomes impossible to fiiUy shade near channel field la* by electric conduction film 
90a of protection-fi-om-light nature when the field which forms this contact hole 5 is in the latest of 
channel field la', even if it moves in the direction which keeps away the formation field of a contact 
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hole 5 from channel field la* along with data-Une 6a, in such a case, it is satisfactory at all. With this 
operation gestalt, even if it moves in this way in the formation field of a contact hole 5, the 1st storage 
capacitance CI formed between junction film 80a and electric conduction film 90a of protection-from- 
light nature has the advantage of not changing. Moreover, since electric conduction film 90a of 
protection-from- light nature cannot prepare junction film 80a and pixel electrode 9a in the formation 
field of contact hole 8b for connecting electrically, either, this field should just shade by jimction fihn 
80a. When forming junction film 80a by the film of light transmission nature, such as polish recon film, 
you may shade in substrate light-shielding film 11a. Under the present circumstances, it is better to have 
kept away the formation field of contact hole 8b from channel field la'. If contact hole 8b is prepared in 
the medium of adjoining data-line 6a as shown in drawing 10 , it reaches channel field la' and is 
advantageous even if incident light is irradiated by substrate light-shielding film 11a. Moreover, since- 
the configuration of a pixel can be formed in axial symmetry to data-line 6a, deterioration of display 
image quality, such as an irregular color, is not caused by the projector which combines the liquid 
crystal equipment with which the directions of torsion of TN liquid crystal differ. 
[0065] Since a protection-from-light field can be specified on the TFT array substrate 10, it becomes 
unnecessary thus, to prepare a light-shielding film in the opposite substrate 20 with this operation 
gestalt, as shown in drawing 3 . Therefore, since there is no light-shielding film on the opposite substrate 
20 even if alignment shifts in case the TFT array substrate 10 and the opposite substrate 20 are stuck 
mechanically, the field (opening field) which light penetrates does not change. Since the always 
stabilized pixel numerical aperture is obtained by this, poor equipment can be reduced substantially. 
[0066] Moreover, the liquid crystal equipment by this operation gestalt can take strong structure from 
before also to whenever [ incident angle / of incident light ]. Then, it explains with reference to drawing 
11 . Drawing 1 1 (1) can be set to drawing 2 . It is a sectional view in alignment with B-B*, and drawing 
11 (2) shows the conventional structure. In addition, it expresses with the same contraction scale in 
dravmig 1 1 (1) and (2). 

[0067] Generally, if light is irradiated near the channel field of semi-conductor layer la, since the 
leakage current by optical pumping occurs in the time of OFF of TFT30, the capacity to hold the charge 
written in pixel electrode 9a will decline. So, with this operation gestalt, as shown in drawing 1 1 (1), the 
structure which prevents the exposure of the light to semi-conductor layer la is taken by preparing 
electric conduction film 90a of protection-from-Ught nature to incident light LI, and preparing substrate 
light-shielding film 1 la to the reflected light L2 from TFT array substrate 10 direction. Moreover, since 
only the 1/100 or less quantity of light is irradiated to the quantity of Ught of incident light LI, the 
reflected light L2 is constituted so that the direction of the width of face Wl of electric conduction film 
90a of the protection-from-Ught nature for shading incident Ught LI in a channel field and its contiguity 
field may become longer than the width of face W2 of substrate light-shielding film 11a. That is, it is 
formed so that substrate light-shielding film 11a may not protrude electric conduction fihn 90a of 
protection-from-Ught nature in a channel field and its contiguity field. Furthermore, width-of-face W3 of 
semi-conductor layer la is constituted so that it may become shorter than the width of face W2 of 
substrate light-shielding film 1 la in a channel field and its contiguity field. That is, a channel field and 
its contiguity field see from a TFT array substrate side, and are covered with substrate light-shielding 
film 11a. Even if incidence is carried out with the include angle which has incident light LI by taking 
such a configuration, possibiUty that light wiU reach to semi-conductor layer la can be reduced. 
Moreover, with this operation gestalt, since electric conduction film 90a of protection-from-Ught nature 
can be formed between the layers of data-Une 6a and semi-conductor layer la, it becomes possible to 
shade at the latest of a channel field fiuther rather than the case where a channel field is shaded by data- 
line 6a like the conventional example shown in drawing 11 (2). Here, in this operation gestalt and the 
conventional example, the margin to whenever [ angle-of-incidence / of incident light LI ] is considered. 
Usually, it seldom thinks from that incident Ught LI is directly irradiated by semi-conductor layer la 
having width-of-face W3 of semi-conductor layer la as short as 1 noicrometer. Then, it is assumed that 
the light irradiated by substrate light-shielding film 1 la in which semi-conductor layer la was prepared 
caudad reflects, and semi-conductor layer la irradiates. Width of face of substrate Ught-shielding fihn 
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11a shown in (1) book operation gestalt and the (2) conventional example in drawing 1 1 here is set to 
the W2 [ same ]. Moreover, width of face of electric conduction film 90a of the protection-from-light 
nature in this operation gestalt for interrupting incident light LI and width of face of data- line 6a in the 
conventional example are set to the Wl [ same ]. With this operation gestalt, distance between layers of 
substrate light-shielding film 11a and electric conduction film 90a of protection-from-light nature is set 
to Dl, and, on the other hand, the conventional example sets distance between layers to substrate light- 
shielding film 11a and data-line 6a to D2. If distance between layers to substrate light-shielding film 11a 
in this operation gestalt and data-line 6a is set to D2 here, it will become the relation of D1>D2. 
Therefore, when incidence of the incident light LI has been carried out at the same include angle, the 
include angle of incident light LI will be [ the direction of this operation gestalt ] a margin at an 
advantage with a short distance between layers to substrate light-shielding film 11a. That is, if the 
margin include angle of the incident light LI in this operation gestalt is set to Rl and the margin include 
angle of the incident light LI in the conventional example is set to R2, it will become the relation of 
R1>R2. Since a margin has the direction of the liquid crystal eqxiipment of this operation gestalt in 
whenever [ angle-of-incidence / of incident light ] from this result, it can respond, even if optical system 
is miniaturized and whenever [ angle-of-incidence ] becomes large further, and will be advantageous 
from now on. In addition, with this operation gestalt, it is also possible to form a light-shielding film in 
the lateral portion of semi-conductor layer la through an insulator layer, and it can raise the response of 
whenever [ incident angle ] further. 

[0068] Moreover, with the liquid crystal equipment of this operation gestalt, since it is not necessary to 
shade by data-line 6a like the conventional example, in a channel field and its contiguity field, width of 
face W4 of data-line 6a can be made shorter than the width of face Wl of electric conduction film 90a of 
protection-from-Ught nature. That is, it becomes the relation of W1>W4, and in a channel field and its 
contiguity field, it is formed so that data-line 6a may not protrude electric conduction film 90a of 
protection-from-light nature. Thereby, the light reflected by data-line 6a can prevent that become the 
stray light and semi-conductor layer la irradiates. Since especially electric conduction film 90a of 
protection-from-light nature can be formed by the film containing a refractory metal with a reflection 
factor lower than aluminum which forms data-line 6a, it can also absorb the stray light by data-line 6a 
by electric conduction film 90a of protection-from-light nature. 

[0069] Furthermore, with the liquid crystal equipment of this operation gestalt, since it is also possible 
to form junction film 80a under the electric conduction fibn 90a of protection-from-light nature, semi- 
conductor layer la can be shaded at the latest by this jimction film 80a, and protection-from-Ught nature 
improves. In this case, if width of face of jimction film 80a is made almost the same as the width of face 
Wl of electric conduction film 90a of protection-from-light nature, protection-from-light nature will 
increase further. Moreover, although there should have been a possibility that the stray light reflected in 
the lower part of data-line 6a might be irradiated by semi-conductor layer la in order to substitute the 
conventional example for data-line 6a with a high reflection factor as a light-shielding film when 
incidence of the reflected Ught L2 was carried out from the TFT array substrate 10 side this operation 
gestalt — jimction film 80a — the polish recon fihn and low — it is made to absorb light by forming by 
the film containing a refractory metal [****] it becomes xmnecessary thereby, to be able to reduce the 
stray light of internal reflection substantially and to worry about degradation of the image quality 
display by leak of TFT30 in any way. moreover, junction film 80a — low — forming by the film [ **** ] 
— electric conduction film 90a of protection-from-light nature ~ high [ as data-line 6a / same ] ~ 
aluminum [****] may be formed by the film contained at least. Thus, by the film which contained at 
least aluminum of a high reflection factor which has 80% or more of reflection factor for the protection- 
from-light field of liquid crystal equipment for example, in a light field, since it becomes possible to 
form data-line 6a and electric conduction fihn 90a of protection-from-Ught nature, incident light is 
reflected by data-line 6a and electric conduction film 90a of protection-from-Ught nature, and the 
temperature rise of liquid crystal equipment can be prevented. Therefore, it is possible to reduce the cost 
which starts development of the cooling system of a projector, for example with the liquid crystal 
equipment in this operation gestalt, or to raise the lightfastness of Uquid crystal equipment. 
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[0070] In this operation gestalt explained above, flattening of the front face of the interlayer insulation 
fibn 7 under pixel electrode 9a is carried out. This is for preventing the disclination of the liquid crystal 
by level differences, such as wiring and a component, and may be further performed to downward 
interlayer insulation film 4 grade. It is also possible by applying organic and the inorganic SOG (Silicon 
On glass) film in a spin coater, and performing CMP processing as flattening processing, here to attain 
flattening. 

[0071] (The 2nd operation gestalt) The configuration of the 2nd operation gestalt of the electro-optic 
device of this invention is explained with reference to drawing 16 from drawing 12 . 
[0072] The liquid crystal equipment which is an example of an electro-optic device must perform 
alternating current reversal actuation, in order to prevent degradation of liquid crystal generally. Then, 
although some actuation approaches are proposed, with the liquid crystal equipment of the 2nd operation 
gestalt of this invention, as shown in dravsdng 12 , the polarity of the picture signal which starts liquid 
crystal at every scanning-line 3a is reversed, and the configuration which reverses the polarity of a 
picture signal for every field in addition to this is taken fiirther. The dc component concerning liquid 
crystal can be stopped as much as possible by this, and generating of a flicker can be reduced 
substantially. Thus, since the same polar picture signal is written in pixel electrode 9a which adjoins in 
the direction of X along with scanning-line 3a when making every scanning-line 3a reverse the polarity 
of a picture signal, electric field do not occur among adjoining pixel electrode 9a. On the other hand, 
since a different polar picture signal is written in, among adjoining pixel electrode 9a, electric field 
occur in pixel electrode 9a which adjoins in the direction of Y along with data-line 6a, and the 
disclination 400 of liquid crystal arises in it. 

[0073] Then, in order to stop the generating field of the disclination 400 in drawing 12 to the minimirai, 
as shown in drawing 13 , with the 2nd operation gestalt of this invention, in the slash field section 
upward slanting to the right, two or more pixel groups which a TFT array substrate adjoins form slot 10* 
to the TFT array substrate 10, embed selectively wiring of data-line 6a etc., and TFT30, and carry out 
flattening. Moreover, when performing mbbing processing to a TFT array substrate in tiie direction of 
an arrow head, the generating field of disclination 400 can be fiirther reduced by making it not prepare 
slot 10* in the field of scanning-line 3 a which touched the opening field. Thereby, the optical leakage 
field of each pixel can decrease and a pixel nimierical aperture can be improved substantially. It is the 
the best for the liquid crystal equipment of the projector application of which brightness and small are 
required especially. 

[0074] Drawing 14 shows the sectional view in alignment with A- A* of drawing 13 . As shovm in 
drawing 14 , pixel electrode 9a and the orientation film 16 can be formed almost evenly by forming slot 
10* in the TFT array substrate 10 of the field which forms TFT30 and storage capacitance 70. Slot 10* 
can be easily formed by the photolithography and etching which are used for usual by pattem formation. 
Moreover, the cone angle of the side attachment wall of slot 10* is variously controllable by making full 
use of the dry etching method or the wet etching method. Moreover, flattening which forms slot 1 0' is 
easily controllable by the time management of dry etching etc., although control of the depth of slot 10* 
becomes important. Thus, since flattening can be realized without using no organic film which is easy to 
expose to light when forming and carrying out flattening of slot 10', it is advantageous to especially the 
liquid crystal equipment used for the projector using the strong light source. 

[0075] Drawing 15 is a sectional view in alignment with B-B* of drawing 13 , and shows the cross- 
section structure between pixel electrode 9a which adjoin in the direction of X each other in drawing 
12 . Thus, flattening of the formation field of data-line 6a can be carried out to the TFT array substrate 
10 nearly thoroughly by forming slot 10*. As especially shown in drawing 13 , when carrying out 
rubbing processing along with data-line 6a, since flattening of the field in which data-line 6a etc. is 
formed is embedded and carried out, disclination does not generate it in the level difference by wiring or 
the component of data-line 6a etc. 

[0076] Drawing 16 is a sectional view in alignment with C-C* of drawing 13 , and shows the cross- 
section structure between pixel electrode 9a which adjoin in the direction of Y each other in drawing 
12 . Since the disclination of the liquid crystal by the electric field between adjoining pixel electrode 9a 
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occiirs, it is made not to form slot 10' in the formation field of scanning-line 3 a in the fragmentation 
field of adjoining pixel electrode 9a in this field, at the TFT array substrate 10 so that the eel gap of the 
liquid crystal layer 50 may become narrow as shown in drawing 16 . Since the electric field of the 
counterelectrode 21 and pixel electrode 9a which were prepared in the opposite substrate 20 are 
strengthened even if electric field arise by this among pixel electrode 9a which adjoin each other, the 
field which the discUnation of liquid crystal generates can be made small as much as possible. 
Moreover, since it is not necessary to narrow the eel gap of liquid crystal itself and to reduce 
disclination, many problems that the liquid crystal development and eel gap control for ** eel gaps 
become difficult do not occur. 

[0077] thus, the case where perfect flattening cannot be carried out like CMP processing since slot 10* 
can be formed on the TFT array substrate 10 and wiring and a component can be embedded nearly 
completely selectively into it with the 2nd operation gestalt of this invention — comparing — fiirther — 
high — the electro-optic device equipped with the numerical aperture pixel is realizable. In addition, the 
same effectiveness is acquired even if it forms slot 10' in the substrate insulator layer 12 and the 
interlayer insulation film of interlayer insulation film 81 grade other than the TFT array substrate 10. 
Moreover, it caimot be overemphasized that flattening may be carried out combining slot 10' prepared in 
the TFT array substrate 10 and the slot established in the substrate insulator layer 12 or the interlayer 
insulation film of interlayer insulation film 81 grade. 

[0078] (The 3rd operation gestalt) The configuration of the liquid crystal equipment which is the 3rd 
operation gestalt of the electro-optic device by this invention is explained with reference to drawing 17 
R> 7 and drawing 18 . Drawing 17 is a top view of two or more pixel groups where the TFT array 
substrate with which the data line, the scanning line, a pixel electrode, etc. were formed adjoins each 
other, and drawing 18 is a sectional view in alignment with A- A* of drawing 17 . In addition, in order to 
make each class and each part material into the magnitude of extent which can be recognized on a 
drawing, contraction scales are made to have differed for each class or every each part material in 
drawing 18 . 

[0079] As shown in drawing 17 , with the 3rd operation gestalt, the place which forms auxiUary wiring 
3b* which served as capacity electrode 3b by the same film as scanning-line 3a differs from the 1st 
operation gestalt greatly. Moreover, auxiUary wiring 3b* can be installed in the perimeter from an image 
display field along the direction of scanning-line 3a, and can be coimected with the constant source of 
potential in a boundary region. It is desirable that it is the same as the potential which constant sources 
of potential, such as a negative supply supplied to the circumference circuits (for example, a scanning- 
line actuation circuit, a data-Une actuation circuit, etc.) for driving the liquid crystal equipment 
concerned mentioned later as a constant source of potential and a positive supply, a touch-down power 
source, the constant source of potential supplied to a counterelectrode are mentioned, and is supplied to 
electric conduction film 90a of protection-from-light nature. Thereby, auxiliary wiring 3b* can fimction 
as a part of capacity line 300 in drawing 1 . Moreover, it is also electrically connectable with electric 
conduction film 90a of upper protection- from-light nature through a contact hole 95 in the lower part of 
data-line 6a. Under the present circumstances, connection between auxiliary wiring 3b' through a contact 
hole 95 and electric conduction film 90a of protection-from-light nature may be made to each pixel 
electrode 9a of every, and you may carry out to every two or more pixel electrode 9a. Thus, the capacity 
Une 300 of redundant structure can be built by auxiliary wiring 3b* and electric conduction film 90a of 
protection-from-hght nature. In addition, when allowances are in a protection-from-light field also with 
the 1 St operation gestalt or the 2nd operation gestalt, it cannot be overemphasized that capacity electrode 
3b may be installed and auxiliary wiring 3b' may be built. 

[0080] Moreover, with the 3rd operation gestalt, as shown in drawing 17 , the place currently formed so 
that junction film 80a' shown with a slash upward slanting to the right may not lap with scanning-line 3a 
superficially differs from the 1st operation gestalt greatly. This can form big storage capacitance on 
auxiliary wiring 3b* containing a capacity electrode by forming an interlayer insulation film 81 by 
thickness lOOnm or less, as shown in drawing 18 . That is, the storage capacitance C2 shown in drawing 
4 can be increased. In this csise, since the interlayer insulation film 81 for insulating between scanning- 
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line 3a and junction film 80a* is thin-film-ized, if junction film 80a' is prepared so that it may lap on 
scanning-line 3 a, parasitic capacitance will increase, and a scan signal will be delayed. Moreover, since 
TFT30 malfunctions under the effect of the potential concerning junction film 80a', junction film 80a* 
caimot be prepared near channel field la*. However, since the interlayer insulation film 81 between 
semi-conductor layer la and junction film 80a* can be formed very thinly, it does not run through semi- 
conductor layer la at the time of contact hole 8a puncturing for connecting electrically high 
concentration drain field le of semi-conductor layer la, and jimction film 80a*. Moreover, there is an 
advantage which can make very small the diameter of opening of contact hole 8a. Furthermore, although 
electric conduction film 90a of protection-fi-om-light nature must form an interlayer insulation film 91 
by thickness 500nm or more in order to carry out protection fi-om light on channel field la', and the 
adjoining field and scanning-line 3a, it can form the storage capacitance CI shown in drawing 4 between 
auxiliary wiring 3b' and electric conduction fihn 90a of protection-from-light nature. 
[0081] (The 4th operation gestalt) The configuration of the liquid crystal equipment which is the 4th 
operation gestalt of the electro-optic device by this invention is explained with reference to drawing 19 
R> 9 and drawing 20 . Drawing 19 is a top view of two or more pixel groups where the TFT array 
substrate with which the data line, the scanning line, a pixel electrode, etc. were formed adjoins each 
other, and drawing 20 is a sectional view in alignment with A- A' of drawing 19 . In addition, in order to 
make each class and each part material into the magnitude of extent which can be recognized on a 
drawing, contraction scales are made to have differed for each class or every each part material in 
drawing 20 . The sign same about the same member as the 1st operation gestalt is attached, and detailed 
explanation is omitted. 

[0082] the 4th operation gestalt is shown in drawing 19 — as — a non-opening field — scanning-line 3a 
and data-line 6a are mostly prepared in the core. Semi-conductor layer la is arranged under the data-line 
6a so that scanning-line 3a may be intersected. As shown in drawing 20 , data- line 6a sets caudad Id of 
high concentration source fields of data-line 6a and semi-conductor layer la, and they are electrically 
connected through the contact hole 5. Moreover, data-line 6a sets caudad high concentration drain field 
le of semi-conductor layer la, and junction film 8021, and they are electrically connected through contact 
hole 8a. Thus, by arranging semi-conductor layer la under the data-line 6a of protection-fi*om-light 
nature, there is effectiveness which protects firom the opposite substrate 20 side that the light by which 
incidence is carried out is irradiated by direct semi-conductor layer la. Furthermore, by forming semi- 
conductor layer la and contact holes 5 and 8a in axial symmetry to the center line of the non-opening 
field of the direction of scanning-line 3a, and the non-opening field of the direction of data-line 6a, since 
a level difference configuration can be made into bilateral symmetry to data-line 6a and the difference of 
the optical omission by the hand of cut of Uquid crystal is lost, it is advantageous. 
[0083] Substrate light-shielding film 1 la is formed in the lower part of semi-conductor layer la through 
the substrate insulator layer 12. Substrate Ught-shielding fihn 1 la is formed in the shape of a matrix 
along the direction of data-line 6a, and the direction of scanning-hne 3 a. Semi-conductor layer la is 
arranged inside substrate light-shielding fihn 11a, and it is effective in the return light firom the TFT 
array substrate 10 side preventing direct semi-conductor layer la irradiating. 
[0084] Junction film 80a consists of the electric conduction film containing the polish recon film, a 
refractory metal, etc., is installed by the abbreviation mold for T characters along with scanning-line 3a 
and data-line 6a between the layers of semi-conductor layer la and pixel electrode 9a, and achieves the 
function as a buffer for connecting electrically semi-conductor layer la and pixel electrode 9a. High 
concentration drain field le of semi-conductor layer la and conductive junction film 80a are electrically 
connected in contact hole 8a, and, specifically, junction film 80a and pixel electrode 9a are electrically 
connected in contact hole 8b. When puncturing a deep contact hole to an interlayer insulation film by 
taking such a configuration, and etch selectivity prepares large junction film 80a, risk of running through 
semi-conductor layer la at the time of contact hole puncturing can be avoided. In addition, the same film 
as junction film 80a may be made to relay similarly Id of high concentration source fields of data-Une 
6a and semi-conductor layer la in the contact hole 5 for connecting electrically. 
[0085] Moreover, with the 4th operation gestalt, the laminating of the interlayer insulation film 91 is 
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carried out to junction film 80a, and electric conduction film 90a of protection-fi-om-light nature is 
formed on it. Electric conduction film 90a of protection-firom-light nature is installed in the direction of 
scanning-line 3a to the outside of an image display field so that junction film 80a may be covered except 
for contact hole 8b, and potential is being fixed by connecting with either and electric targets, such as 
constant sources of potential, such as a negative supply supplied to a scanning-line actuation circuit, a 
data-Une actuation circuit, etc., 2ind a positive supply, a touch-down power source, or a constant source 
of potential supplied to a coimterelectrode. Therefore, junction film 80a can be used as one capacity 
electrode, and the storage capacitance CI which shows electric conduction film 90a of protection-from- 
light nature to drawing 4 and drawing 5 as a capacity electrode of another side can be formed. Under the 
present circumstances, it cannot be overemphasized that an interlayer insulation fibn 91 functions as a 
dielectric fikn of storage capacitance CI. Here, since the laminating of the interlayer insulation film 91 
is carried out only in order to form storage capacitance CI, storage capacitance CI can be increased by 
thin-film-izing an interlayer insulation film 91 to the thickness which is not leaked between junction 
film 80a and electric conduction film 90a of protection-firom-Ught nature. Furthemiore, with the 4th 
operation gestalt, since junction fibn 80a can be installed to the upper part of TFT30 or scanning-Une 3a 
by forming an interlayer insulation film 81 thickly, storage capacitance CI can be increased efficiently. 
Furthermore, with the 4th operation gestalt, semi-conductor layer la is installed and the capacity 
electrode is not formed, the non-opening field to which scaiming-line 3a is specified fi-om electric 
conduction film 90a of protection-firom-light nature, or substrate light-shielding film 1 la as shown in 
drawing 1919 since it is not necessary to form the capacity electrode and capacity line for forming 
storage capacitance by the same film as scanning-line 3a by this ~ it can arrange at the core mostly. 
Moreover, since semi-conductor layer la which consists of the pohsh recon fibn does not have to carry 
out membranous low resistance-ization, it is not necessary to drive an impurity into the capacity 
electrode formation section, and processes can be reduced. 

[0086] forming channel field la* of TFT30 in the intersection of scanning-line 3a and data-hne 6a with 
the 4th operation gestalt — the non-opening field of the direction of data-line 6a, and the direction of 
scanning-line 3a — it can prepare in a core mostly. Since this becomes the location where light is the 
hardest to irradiate to the incident light fi-om the opposite substrate 20 side, or the retum light fi-om the 
TFT array substrate 10 side, the leakage current of TFT30 by light can be reduced substantially. 
[0087] Furthermore, with the 4th operation gestalt, as shown in drawing 19 , in near channel field la', it 
has devised by forming pattern width of face narrowly in order of electric conduction film 90a of 
protection-fi*om-light nature, junction film 80a, and substrate light-shielding film 1 la, so that incident 
light may not be irradiated by direct substrate light-shielding film 11a. Moreover, by making junction 
film 80a which consists of polish recon film intervene between electric conduction film 90a of 
protection-firom-light nature, and semi-conductor layer la, the effectiveness of making the reflected light 
in a substrate light- shielding film 11a firont face and the retum light fi-om the TFT array substrate 10 side 
absorbing can be given, and it is advantageous to lightfastness. 

[0088] Moreover, with the 4th operation gestalt, since a non-opening field can be formed on the TFT 
array substrate 10 by data-line 6a, electric conduction film 90a of protection-firom-light nature, substrate 
light-shielding film 11a, etc., it is not necessary to prepare a light-shielding film in the opposite substrate 
20. Since there is no light-shielding film on the opposite substrate 20 by this even if aligimient shifts in 
case the TFT array substrate 10 and the opposite substrate 20 are stuck mechanically, the field (opening 
field) which hght penetrates does not change. Since the always stabilized pixel numerical aperture is 
obtained by this, poor equipment can be reduced substantially. 

[0089] (The whole electro-optic device configuration) The whole Uquid crystal equipment configuration 
in each operation gestalt constituted as mentioned above is explained with reference to drawing 2121 
and drawing 22 . In addition, drawing 2 1 is the top view which looked at the TFT array substrate 10 
firom the opposite substrate 20 side with each component formed on it, and drawing 22 is the H-H* 
sectional view of drawing 21 . 

[0090] In drawing 21 , on the TFT array substrate 10 with which a component and wiring were formed, 
the sealant 52 is formed along the edge of the opposite substrate 20, and the firame 53 of the protection- 
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from-light nature for specifying the circumference of an image display field is formed in parallel to the 
inside. This frame 53 may be formed in the TFT array substrate 10 side like this operation gestalt, and 
may be prepared in the opposite substrate 20 side. The data-line actuation circuit 101 and the external 
circuit connection terminal 102 for supplying a picture signal to predetermined timing are prepared in 
data-line 6a along with one side of the TFT array substrate 10, and the scanning-line actuation circuit 
104 for supplying a scan signal to scanning-line 3a to predetermined timing is established in the field of 
the outside of a sealant 52 along with two sides which adjoin this one side. If delay of the scan signal 
supplied to scanning-line 3a does not become a problem, the thing only with one side sufficient [ the 
scanning-line actuation circuit 104 ] cannot be overemphasized. Moreover, the data-line actuation circuit 
101 may be arranged on both sides along the side of an image display field. Furthermore, two or more 
wiring 105 for supplying a signal common between the scanning-line actuation circuits 104 established 
in the both sides of an image display field is formed in one side in which the TFT array substrate 10 
remains. Moreover, in at least one place of the comer section of the opposite substrate 20, the vertical 
flow material 106 for taking an electric flow between the TFT array substrate 10 and the opposite 
substrate 20 is formed. That is, the counterelectrode potential impressed from the extemal circuit 
connection terminal 102 is supplied to the counterelectrode 21 prepared in the opposite substrate 20 
through wiring and the vertical flow material 106 which were prepared in the TFT array substrate 10. 
And as shown in drawing 22 , the opposite substrate 20 has fixed to the TFT array substrate 10 by the 
sealant 52. In addition, on the TFT array substrate 10, the inspection circuit for inspecting the quaUty of 
the sampling circuit which supplies a picture signal to two or more data-line 6a to predetermined timing, 
the precharge circuit which precedes Ihe precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, and the liquid crystal equipment 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data-line 
actuation circuits 101 and scanning-line actuation circuit 104 grade etc. may be formed. Thus, at the 
process which forms TFT30 for controlling pixel electrode 9a, since the data-line actuation circuit 101 
and the circumference circuit of scanning-line actuation circuit 102 grade can be formed on the same 
TFT array substrate 10, highly minute and high-density liquid crystal equipment is realizable with the 
liquid crystal equipment in this operation gestalt. 

[0091] Moreover, you may make it connect with LSI for actuation moimted on the TAB (Tape 
Automated Bonding) substrate instead of forming the data-line actuation circuit 101 and the scanning- 
line actuation circuit 104 on the TFT array substrate 10 electrically and mechanically through the 
anisotropy electric conduction film prepared in the periphery of the TFT array substrate 10. 
Furthermore, to the side in which the outgoing radiation light of the side in which the incident light of 
the opposite substrate 20 carries out incidence, and the TFT array substrate 10 carries out outgoing 
radiation, a polarization film, a phase contrast film, a polarizing plate, etc. may arrange in a 
predetermined direction respectively according to the exception of modes of operation, such as TN 
mode, VA (Vertically Ahgned) mode, and PDLC (Polymer Dispersed Liquid Crystal) mode, and the no 
MARI White mode / NOMA reeve rack mode. 

[0092] Since the liquid crystal equipment in each operation gestalt explained above is applied to the 
projector of color display, the liquid crystal equipment of three sheets will be respectively used as a light 
valve for R(red) G(green) B (blue), and incidence of the light of each color decomposed through the 
dichroic mirror for RGB color separation will be carried out to each light valve as incident Ught. 
Therefore, with each operation gestalt, the light filter is not prepared in the opposite substrate 20. 
However, the light filter of RGB may be formed in the predetermined field which counters pixel 
electrode 9a on the opposite substrate 20 with the protective coat. Or it is also possible to form a light 
filter layer in the bottom of pixel electrode 9a which counters on the TFT array substrate 10 at RGB by a 
color resist etc. If it does in this way, the liquid crystal equipment in each operation gestalt is applicable 
to the liquid crystal equipment for color displays, such as electrochromatic display television of a direct 
viewing type or a reflective mold, besides a projector. Furthermore, a micro lens may be formed so that 
it may correspond 1 pixel on [ one ] the opposite substrate 20. thus, by forming a micro lens, the 
condensing effectiveness of incident light is boiled markedly, it can improve, and bright liquid crystal 
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equipment can be realized. Furthermore, the die clo IKKU filter which makes a RGB color using 
interference of light by depositing the interference layer to which the refi-active index of many layers is 
different on the opposite substrate 20 again may be formed. According to this opposite substrate with a 
die clo IKKU filter, the brighter liquid crystal equipment for color displays is realizable. 
[0093] In addition, since substrate light-shielding film 11a and electric conduction film 90a of 
protection-from-light nature are prepared on the TFT array substrate 10, incidence of the light is carried 
out fi-om the TFT array substrate 10 side, and it may be made to carry out outgoing radiation, although 
[ the liquid crystal equipment in each operation gestalt explained above ] incidence of the incident light 
is carried out fi-om the opposite substrate 20 side as usual firom the opposite substrate 20 side. Moreover, 
it is not necessary to arrange separately the polarizing plate with which AR (AntiReflection) coat was 
carried out for acid resisting for preventing the echo by the side of the rear face of the TFT array 
substrate 10, or to stick AR film, and only the part can reduce ingredient cost, and a contaminant, a 
blemish, etc. do not drop the yield at the time of polarizing plate attachment, and it is very 
Moreover, since lightfastness is excellent, even if it uses the bright light source, or it carries out 
polarization conversion by the polarization beam splitter and it raises efficiency for light utilization, 
image quality degradation of the cross talk by light etc. is not produced. Moreover, in this operation 
gestalt, although electric conduction film 90a is formed by protection-firom-light nature, when the film 
of protection-from-light nature is formed in others to the incidence of the light from an opposite 
substrate side, electric conduction film 90a may not be formed by protection-from-light nature. Even 
when electric conduction film 90a does not have protection-from-light nature, according to the 
configxiration of this example, it is possible to increase storage capacitance. 

[0094] Moreover, although explained £is a switching element prepared in each pixel that it was the poly- 
Si TFT of a forward stagger mold or a coplanar mold, each operation gestalt is effective also to TFT of 
other formats, such as TFT of a reverse stagger mold, and an amorphous silicon TFT. 
[0095] The electro-optic device of this invention is not restricted to each operation gestalt mentioned 
above, and can be suitably changed in the range which is not contrary to the sxmmiary or thought of 
invention which can be read in a claim and the whole description, and the electro-optic device 
accompanied by such modification is also contained in the technical range of this invention. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are representative circuit schematics prepared in two or more pixels of the shape of a 
matrix which constitutes the image display field in the electro-optic device of the 1st operation gestalt of 
this invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning Une, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is a sectional view in alignment with A- A* of drawing 2 . 

[Drawing 4] It is the representative circuit schematic of 1 pixel which constitutes the electro-optic 
device of the operation gestalt of this invention. 

[Drawing 5] It is the top view extracting and showing the electric conduction film and junction film of 
protection-firom-light nature among drawing 2 . 

[Drawing 6] It is the top view extracting and showing the junction film and a capacity electrode among 
drawing 2 . 

[Drawing 7] It is the top view extracting and showing a capacity electrode and a semi-conductor layer 
among drawing 2 . 

[Drawing 8] It is the top view extracting and showing a semi-conductor layer and a substrate light- 
shielding film among drawing 2 . 

[Drawing 9] It is the top view extracting and showing the electric conduction film and pixel electrode of 
protection-from-Ught nature among drawing 2 . 

[Drawing 10] It is the top view extracting and showing a substrate light-shielding film, the electric 
conduction film of protection-fi-om-light nature, the jimction film, and the data line among drawing 2 . 
[Drawing 11] (1) is a sectional view in alignment with B-B' of drawing 2 , and (2) is the sectional view 
of the conventional example. 

[Drawing 12] It is the mimetic diagram having shown the polarity of the picture signal supplied to two 
or more pixel electrodes of the shape of a matrix which constitutes the image display field in the electro- 
optic device of the 2nd operation gestalt of this invention. 

[Drawing 13] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the electro-optic device of the 2nd operation gestalt, the scanning line, a pixel electrode, 
etc.- were formed adjoins each other. 

[Drawing 14] It is a sectional view in alignment with A- A' of drawing 13 . 
[Drawing 15] It is a sectional view in alignment with B-B* of drawing 13 . 
[Drawing 16] It is a sectional view in alignment with C-C of drawing 13 . 

[Drawing 17] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the electro-optic device of the 3rd operation gestalt, the scanning line, a pixel electrode, 
etc. were formed adjoins each other. 

[Drawing 18] It is a sectional view in alignment with A- A' of drawing 17 . 

[Drawing 19] It is the top view of two or more pixel groups where the TFT array substrate with which 
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the data line in the electro-optic device of the 4th operation gestalt, the scanning line, a pixel electrode, 
etc. were formed adjoins each other. 

[Drawing 20] It is a sectional view in alignment with A- A* of drawing 19 . 

[Drawing 21] It is the top view which looked at the TFT array substrate in the liquid crystal equipment 

of each operation gestalt from the opposite substrate side with each component formed on it. 

[Drawing 22] It is a sectional view in alignment with H-H* of drawing 21 . 

[Description of Notations] 

la — Semi-conductor layer 

la' — Channel field 

lb — Low concentration source field 

Ic — Low concentration drain field 

Id — High concentration source field 

le — High concentration drain field 

If— Capacity electrode 

2 — Gate dielectric film 

3a — Scaiming line 

3b ~ Capacity electrode 

4 — Interlayer insulation film 

5 — Contact hole 
6a — Data line 

7 — Interlayer insulation film 

8a ~ Contact hole 

8b — Contact hole 

9a — Pixel electrode 

10 — TFT array substrate 

1 la ~ Substrate light-shielding film 

12 — Substrate insulator layer 

16 — Orientation film 

20 ~ Opposite substrate 

21 — Coimterelectrode 

22 — Orientation film 
30 - TFT 

50 ~ Liquid crystal layer 
70 — Storage capacitance 
80a, 80a' - Junction film 
81 — Interlayer insulation film 

90a — Electric conduction film of protection-from-light nature 

91 — Interlayer insulation film 

95 - Contact hole 

101 — Data-line actuation circuit 

104 ~ Scanning-line actuation circuit 



[Translation done.] 
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* NOTICES * 

JPO and. NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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xK^m^x^w&(Dnyi'^m^i^i&'r^^tt-xt^^ 

^a^a;S;^|5-C#3^^V^^B^f^. CVD (Chemlcal Vapor Dep 
osition). m^Xy)M^\^Xh^\^\ hjffei^M^± 
{Hfi. >9^iJ;tf^P (y>^) ;65}Tt>iZ:^tL^ciiS}SteT:^cf^y v^' 

y =^ v^r-jg^^ 3 a ^sas ^mvm 1 

a ^fi/^o^Sl5t»^(^**«3 a365y-h«lltUT«l6 

[00 5 2] ^m^fM 1 a L.fcy- hffiS^ 2 

5:t/*3^iS3 a±{C. C V D^iC J: /fr^liffe^^ 8 1 

'5^-h*feaM2^U^jirp1«6ii^^8 ltC^UT=i>'<5^i5^ h 
:i^-/W8 a ^BiTL-rSo ::(^=i:/^^ h2l^-/^8 aS^:^^ 
UTi^SSKl-^^^^^l e i:^mi4(^^M^8 0 a ^ 
m^^Jt-S^^-rSo 4'«llM8 0 a_htC{i. iiMj^^^9 

mwi^wmi^-^x^x^m^^ 0 a (m2^i:ms) ^^B^f 

^ h^— /^8 b Sr:frUT4'ffl88 0 a ^lJ^effi9 a ^ 

m^^jt-s^st-r-So J: 5 tw. 8 o a ti. 

a hmmwm^ a <t^m^w{:ig^M-r6^ca6o4^ 

fp^igm^i: LTlSlg-reo ::(7)+^8 0 a(;iJ:t). ® 
3Sm«i9 a 1 a ^-C<^:^V>iEf8l{;i^LT. 
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rmM^mi l a ^l^^t^l. T i . C r . W. T a . M 

^i^^m^^k-i^miR)^tm\*^tL^. ^mm^ o a i:m 

7Li^5 0nm.nS,(DmMXm^\^Xi^. nv^^h^i^ — 

Mf^^mms l^TFT3 0(7)^^ :y^>'^g)f^(:i.^S 
^#;tJ^^»/\ ^?!lx.fl 5 0 0 nmJl^_L(7)^J?T-?fM-rtt 
f^. 4'atfii8 0 atiTFT3 O^^St^S a_b{C5pEg6<j 

•7^-^?^ 6 a (7)T;^T-1.0TFT3 O^miS.'T^^^^ 20 

6 a^l^J:0^tt^;h.3ta^*;&5RB|=t^tb5C<b;65/^i/^^ 
rtt{-J:t). TFT3 0O:^:7^jC:fcnt5y-^liS£^ 

[0 0 5 3] ::^mi&mmxi-±. ^\^m 3 5 jc. 
^mms 0 a ±{cjiBajte»^9 1 ^^fr uTig^fci^cj^s 

. flE9 0 a^Mf&L^Xl^^^o m^\^(Dmmm9 0 a f^. tfr 3b 

0 aJlI^l{C:i;5tt6^S:i^ 3 0 0^ bTlSlg-r 5 C ^ /65 
T-#6Aci6. ^m^9 0 a ^4^18^8 0 a <!:C0P«^T-gr«1 

*fe#M9 1 =kmmwmt i^xwrn^mr o(D<p^fj:< ti> 

-aS^Jl^^-rsr i:;65T-#5. BP-^. ^*Sfi§8 0 a tig 

^^^(Dm^mm 9 o a ^^^^^i: 7 o ^?i^j*-r ^ fcJ^c^m 

l^i: LTjStgi-5<7)T^^o *^c. TFT3 0^«^"r 

-s^sf^s 1 a (Dmi&x^mms 0 a &xfm^^(Dmm 

moo a(D2mxm^X^^o Zth\:iX^. TFT 3 0 40 

mM9 oa(Dum^. rmm^mi i a ^^i^f^+M^ 

8 0 a t mWc. Ti.Cr.W. Ta.Mo SlU^P b 

i^(Dmmm9 o a ^ji^j^-r-sMt;!. «?!ix.tf^tt^i:i»^3s 
m(D4 0 omibk±(om^^mt>mt>^x\f^tiii£. Mtwig; so 
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^JSv-y 1^^ K^;^^e5S5fel4(D^mfll9 0 a >^?T^^-r5 
^<h?55r-#5o r J: 51-^1:^3 0 O^^^a^^Tttt 
cD#m^9 0 a ^y'—^me a O^-^^IrI CA 1 
•rsrtlcjiip. SS«a3 0 0<?5lgl5T:«:ti§5K<^jKy i^y 
n it-<T 2-^3 «T^t^<g:^^^l^5 t ;65x-# ^« 

^C6*^SS3 az^ffijco^n;^ h-^^:*:i|g{ceiS-e# 

[0 0 5 41 ^/c. ^5fettCO»m^9 0-a fl^M^mfii 
9 aSlCnV^iJ^ /U9 S^^UT. M^US a t 

i.x-hs,\^\ :iti\:ix^. ^mmm3hnm^i^(Dmm 
m9o a tmc^mm:Lm^'r^:it7!)>x^^o i^tcr^ 
ox. ^mmms b t^mi^m i a (ommm KL^>f 
^1 e tm^m^mm^riti^mms o a t(7Dr«iT% m 
mmmms i ^^«(^^t uxsssa? 0(^/>/,e< t 

mmm sht ^mi^m i a (Dmm& k i e 
^mn^titi^Mmmi ft<Dmx\ hK&mm2^ 
mmi^mt i.x:i<D^m\^%^m^&7 o(D&t^< 1 1 

9 5(1. T^-^iSe a tOT*t:iT^7L-r6 J; x 

-^j'sse a {^ifQ^xm^^^mmmms a ^wg^ji^^^^fc 

a ty'-^me a t 4rm^61Jt-SJi^-r6fci8e) 

^-^^ h^— /i-5c^ii:i£{wr. m,^^\^ii^U't^t 

I 0 O 5 5 1 IS4.{3.. ;*:^ii?1^^6D?gf0^m<lr«^t-'5 
m 1 a K t;^>r V^JK l e t 4'MK8 0 a &t)?® 

^mm9 a ^m^^i^i^mt'. ig7ti4(75^m^9 

0 a tsi:m<®3 b^m^6iji-gi«g^-r^o ^^tt<^#a 

^9 0 a fl. tij^*^|S«;?i^ib^<^JlSi^:3^^U> mm 

mmii^x^m&mtmm^tix\^^^o ^r^. rmm^m 

I I a tm^\^(Dmwm9 o a ^m^d^t^s^^u-ct^S: 

(Dmrnm 9 0a, ^Smi^ 3 b RXlT^^^m 1 1 a O 

1 e^^fb®^^n/b^l:«^^l f , 4^*affi8 0 aSlTJ^iil 

^mis9 a%:j^f$,'r^:iti)*^'^m\^^j:^. 
[00 5 6] ^^flcwiwx la 2 iD9m'r^mmm(DW-mm 

{c*3l/ > X > ^(OSScfJiSffl^SdSfl^^ $ tLX V ^ ^ ;5^Sr 0 
5;^^ibl3 9{2:^-ro fSi. ia2 5:t)«0 5;^)^?5l§I9(Z))HI>Rfi 

[0 0 5 7] 05|i. m^^(OmWm9 0 a ir'^'ffiKS 
0 a t(Dm\:Lm^itl^miW9^MC 1 ^t^LXV^ 
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3 b ^^tt/.^v>^fi. ^^^sm<i3 b bm%^<om 

\^^m^^mmm^Mf&T^^tf>^x^^o :iti\^xv. 20 
mmxmm^f£f)^^i)\ mmi&mms 1 a^i 0.0 n 

[0 0 5 81 ^ci^mi 6 f-i. 0 a t^mmus b 

mi^mti^x. mmmmms i^m^^^o ^^^^^y^ 
xh^o mmm.m 3 b ^mi^m i at ^mms 0 a 

x±.:>j<r>m^\^(DmmM9 0 a tmM.mzLmm^t\^^. 
^mmzim2wm^^c2^i^^x^^^ mf^mm 

[0 0 5 9] mm. ^mm^ 3 b t^mm^ 1 1 t(D 

(ommi!>mm^m 3 »«^sc 3 i)m^^ti^mmxh 

ho ^-himm2\^mv^<r>^':)\^. iooogj!^±(D 
^m.xm.iti.xmf&'rhf^L^. m&ximi'(^<o^y^^mf)^ 

'hmm\^m 6<Dm2 wm^mc 2 «r3fg^-r -5ffi«c t t so 
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2j;:^i<^<m}$,'rh^t^-x^ho ^fc. ^mmms 
b t±:fj(Dm^^(Dmmm9 0 a ^m^«]{:is^t-r^fc 

isb(D=i>'^i^^ h4^-/U9 5(^?l^^M«ciOT;^lCt)^3^ 
[0 0 6 0] Mt-s ^8 5 {c. ^smiSi 1 f ^ 

^ri:;5?T-#^o mmi^mtL^x. Tmmmmi2^m 

4;65?!^^$tb6fflJ«T-$>5o Ti&*fe#K 1 2 <^ 5 0 0 n 
mJ^T<^^i¥X-?ig^-r^^. f"-r^/l-®i|El a* ^Ti^& 
ii^t^l 1 aOKfiiti£-5<3t*!>. TFT30;6ST^jffi 

^mi 1 a(D«{5i!:i^J:ox^»jf^LTb^5o ^::T% 

^m^mi f i:m^*^i i a^^^^s^^tc^TM^^^ 
mm<^rmmmmi 2^miimznmi\:\.xfR4wm^ 

mc4^m±^'^hXo\^\^xi:>&\^\ -r^j^t^i^. 
^/i^igci a \cn^-rhTmmm \ 2(nmmk^<n>^ 

:it/i^x^ha 

[00 6 1] m 9 i-^-r J: 5 ij^msi 9 a ^ 

m^mswrn^mcs-dm^^th^mmx^ho mm^ 
mm^^^xfmmmmm? tvxn. m:^^'f. nsg. p 

SG. BSC. BP SG^j:t^(Dm^mi±^^:^Xi^. K 

^5^itS6 aj:j:jir«ii^#M4±{;i?g^$ti.^fcae). mmmm 

9 a i:7^->5'«ft6 a t (Dmi^L^ll^h^^^MilCX ^ 

t). ^^t::*i®5S«^ac5^MlSS^l:Cll5^ 

[0062] ::(7)J;5{^. :$:|l5S?F^ffit7?^^^^g(i. g 

TaiiUT^/^<r^^CJ:^9. ^ 1 Sffl^SC 1 d-fj^ 5 
^a^^C 5 ^ -C 5 if;*- 5 ^ :y ^ Mt^^a^a 7 

o^mf^-rh:it7b*^x^ho ^tbjcj:^. ^a^a?f^^ 

(i. <bt>miSS^l:Cl;^)>?i^^T'#nrfai\ 
S^S«<13 b^jg^-re:i^;55-ct>te<-ct. *^J6 

mm(Dm^\^xni^m i ^s^ac i f7:)^s#sir*>s 
mr^mmm 9 1 ^isM^kr e c t T+^>/.fSs^fi 7 0 

m^Mc if}^hm5wm^mc5^x(Dwm^SL(^'pti^ 
hm^\^xm\^^h:itib*^x^m^ix^ho 
[00 6 3] nr^m 3 izTf^-rx 5 t-s 7^— e a 

mtit^(omwm9 0 a J: ±;^<o®Pp1iteiS^IB4±{::?l^^ 
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7i>-/u 5 i^x^mi^m i a coissig k i 
[0064] :i -c. :^mmmm(Dm^Bm&x*n. 

tci±, m 1 0 |;i^-r J: 5 l-v lii^mi^9 a dS/^^J: 5 
J-Ji3fett(0»mm9 0 a SrJI^^U ^-Y^/l-liJSl a ' 

*tt<^^mM9 0 a Xy'-^me a dfp^o 3^c|i«E<^{5 ^ 

'^me a tmmmm9 a t^mrsmmm? ^ifri^xmti 
0 a f^T^-^j^iSe a x\)T:fj\:imfS.^tih(ox\ x-^ 

i/\ h/J^— /^5^J^^-r^®«;^'^^-^^/^' 

ISft)cla' cOii:3fi{C^-5<b. ^Tfei^tD^mM 9 0 a -C^ 

h^^-/l-5(Dm}$,m^^^W}\^Xh^m 
ms 0 a <hiS7fe'l40«@M9 0 a i: (7)PBltCJi^^$tb6B 

^3fe14c^^mm9 0 a fi. **S^8 0 a <t:®mmm9 a 

mm^i I a{cxmyti.xhmt^^j:\^\ :ico^. ^^^^ 
^ h^-j\-s hcoMf^mm-i. "^^^/^mmi a' ^^?> 

n^x^ic-rtu^. Tjum^-rmm^mi 1 a\msi^ 
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[0 0 6 51 r<7)J:5l-> *IIJSJi^^T-»:i. TFTTU 

;i5/^</^5o Ufc;65oT. T F TT i^-TStg 1 0 ir^JrS] 
Stg2 0^««^Kjtc|i!9-g'*pii:S^J3i. r7>r7<>-h;65 
-f;txAc^ UTt>ftrS]St£2 0±^;l^^m/65/^v^fci6. 3t 

(1) li. m2\Z^n^ B-B' (nfp^o/c:^S|^T% 

1^11 (2) it^^M<Dmm^7jki.xi^^o fsi, gill 

(1) S:tJ^ (2) lc*5^/^T^i^ l^c«i>^^-c*uri>6o 

[0 0 6 7] -^IC, ^m#m 1 a(D^-Y^/l^i^H^ 
\:i^f)mM^ti^t. TFT 3 0cD:?t-:7^ic^oV>X. 3fe 

w-e. *:^5SJi^^T-*i. 1^1 1 (1) l;i:^-rJ:5l-. A 
M3feL 1 {;i^LTfi«>fe140^«^9 0 a Sr^tt. TF 
TTU-rStSl 0;^|fi]d^?>(O^ft3feL 2iC^l.-CfiT«& 

«7feHii 1 a ^m^-f h t\^x ^ . ^mi^m i a--(7D^ 

LT. Mlt^tL 2 fil 0 0^(7)1 eJlT<7)^ab^^fiS|t$ 

;h.n^i/^fcJ^>. f^i'^/i-IS«cfi:t)^^coifi^«^l3::fel>TA 
lt3feL 1 ^^7fe-r5fcis;)<D«5fe^(7)^m^9 O a (D^W 
i(o:Ht^. Titei^Tfe^i 1 aOiHw2 J:t)S<?i^6J:5 

\^^xTMm^mi i atm^'&(r>mmM9 o a ^i^^m 

m\ 1 a(50rtjSW2 J:i9t^M<?^.?6J:5(r1#^-reo in 

mt^h^xTmm^ii a\z.xy)mif:>i^x\i^^o :i<o 
xb^mjs:^u^^t\^x'o . Aft3feL i;5i5$5 6^s^ 

m^'^commm^ o a ^T^-^iSe a ^^flcs i 

a(Dmf^\z.mfSrrhz.ttr^xt^ti^. mii (2) {;i 

X. Kiti^i.i<D?jiinm^n'r^^-iy^^^^:^x^ 

-So A*f^Llfl. ^«(*:S1 atrHSfiSltStb 

-5;ii:fii|^^»(*:Sl a<7)itgW3dS. 1 m m t Sv> 

(OT:>j\cWL\'fhtitL-rm&^m:\ 1 a {cRe.M^n/ci^;&5 
RltLTij^«ft:Jil atc:Ra*tSix€>i:^S;tUr^6, c 
Clt?. 01 llcfcMt-S (1) *^J6Jf^ffiS:t/ (2) 
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a tm^\^(Dmmjm9 o a <ommm^i:D i <h 

^mi 1 a tv'-^me a ^-eeOJlFfljEBtSrD 2 ir^-^ 

^lC:?ott^A*|-3feL 1 (D-^-i^y^f^m^K 1 ^ 
*f!llC:fc^tt6A*f*L 1 (D^-iy:y^m^K2 t^^t. 
Rl>K2<omm^ti:^o :i<oW^f)^h. :^MM^Wi(D 

fm^M^-r^^Lfh-^mxhr). 7J*^s--<7)m^5E 20 

[0 0 6 8] ^fc. *ll5fi?gffiO*gSi$H-Cfi. 

4^S3fettO«mfll9 0 a<Di|SWlJ;9 tM<"r6rt 

^m^9 0 a^f^^ai$/^l/^J:5l-?i^^^tl.X^/^6o 
^xfcj:*). T^-^jtS6 aT-^l*^ti/fc3td5a^3tei:/c?o-C 

-So m^^(Dmmjm9 0 a ji. ■r-iJ^i^e a 

[0 0 6 91 :$:^Jfe?i^^O?gfBi^SXfi. ^Tfett 

'^m^j::it^>h. ^(D^mmso a\^x^^mi^mi a 
m^. ^mms 0 a (Dm%:m^^(Dmmm9 0 a (omw 

i)^-^ TFTT U-<S;El OfiiJ^i^^RttTfeL 2^SAlt^ 
tbfcS^> t**«?iJXJ:i^^^<7>iai^^-r-i?«S6 a $r^S3fe 

tmm^^mwmi a\zmM^t\.^^^M^h^tLi)*^. ■ 
8 0 a ^<£^MjfcMx?g^-r-5 w ^ J: D . m%^(Dm 50 
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mM9 0 afi'r'-^JSe a irl^biSStt^^A 1 S:/>/^< 
i: t^*bfc^XJf^^UXt>«^s>/^i/\ m 

^n^u<Dm%m'^^mx.^'^m.%mm\^^y^^x s o%^j. 
±(D^^m^^'r^^R^^(^A 1 ^^>^cf < t ti^^u 

^Hg-e. 7^-^)&6 aXT^^:3ttt(^»mK9 0 a *m 

m^i^(ommm9 o a x^tt^it. «s^g<^ias±# 

[0 0 7 0] £X±IftP>qufc*^JSJi^lgJc*5VNX. HiiSm 

m9 aT<ommi&mm7(Dmm^w-mti.x\^^^o :Lti 
3:/S:i»C3^«>x. w\^T:^(ommmmm4m{^M\.x 

m(OSOG (Silicon On glass) MSr>^ t''>"=i — ^ — I- 

[00 7 1] im2mm^m) :^mm(7:>m^^^mm(D 
m2mmj^m(Dmm^<:>^^x^ mi 2^^hmi e^^m 

bXlftMi-€)o 

[0 0 7 2] m^^^m&<D-mxh^}&^Bmmn. - 

tf/^P>^CV\ ^C1X% i/><od^(0^ft;^fe;65ii|g^ttX 

VN^^^ ^^m(Dm2^mmm(Dm^0mmxn. mi 2 

tt^SSb. jEic. rtl.(c;(JDxXl:7H'~/^K^^w^l^^ 
Um^J^^^mtin^^ :i.tMX^ . :7 V ;^ — <D 
3 a«lC]l|^ft-^(7)«tt^^e*ii:5»^. *^«a3 a 

\zf^<^xx:^\^\^mi^^^w\mmm9 a [-jii^cffi'i^cT^ 

oXY;^f^lc^g^-r-5iijmmi^9 a |;ifi. S/.^'S^i^tT) 

ij^{t-^7&^#^iA^tt6fcie). ^g^-r6iii^m<s9 a r^^ 

0 OdJ^b-So 

[0 0 7 3] ^^X% ISIl 2tC*5tt67'-Y:^i5^ y ^ — v- 

3 ^-4 0 0(D^^1Mi|E^*/M5Si;iai;t^fciie){c. :^^m 

(Dm2mMMmxi't^ ^ 1 3 ^::^t" j: 5 1-^ tfttw 
mmc$s\,^x: tfttu-<s*ri otc^bxmi 0' 

mimi^tcM^ms a(Dmmmi 0' ^®:tt/<^i>j:5 
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[00741 014 (1. Ell SiDA-A' tcftofcgt® 

m^Tri-To la 1 4 Cn^-r J: 5 Jw> TFTSO-^^a^S 

7 O ^lrJi^^-re^i^OTFTT U^StSl O 1 0 * 

i^^&i:m^-r^ :it\zx^i^^ KUmir^ ^ti)^xt 

-So ^ti. mio' ^mf&\^x<D^mititmi 0' <Dm 

[00751 iai5(i. |1I13(7)B-B' lCl?^>ofc^M 20 

o{;i»i 0' ^mj^-r^^itx. ^j®6 a(^?i^^^ 

^^t^t^^^lcsp^^b-r-Sw^^i^-C^^o El 13 

[0 O 7 6] [31 6f^. mi 3t7:)C-C* tCfc^ofc#rM 30 
9 aFp^(7)S#{;iJ:-6?Kf0CO'r^;^^ y a 

-r^fcie). igi 6{c;^-rj:5{-. ns^-rsiii^m^ig a 
•9. ^mm-r^mmmms a?i^xmm-^\:^x-h. 

[0 0 7 7] ^¥%m<Dm2mMmmxn. 

f)^X^^(DX. CMPmm(OX^\:i^i^K\^7b^W^mtX 
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tC3fe^^S*limi-'5r.^^5-e#e. ffti. ^10' ht 
ms i^(Dmm^mm\^wmi^xhmm^m^^mhti 
0' ir. T^ii^i 2^iiPHijife^m8 i9<Dmmmm 

[00 7 81 (IS 3 mmMM) :*i^m\zx^m^^^m 
m(7)m3MmMmxh^m^Bmm(Dmmz-:>^^x. mi 
iRv^mi s^^mi^xmrn-rho 0i7ji. 7^-^ 

mi 7 (DA- A' \cr^<^rzmmmxh^o mis\z 
^m'^^'^u^m^±xm^^m^j:um(D^ 
^^t-r^tctb. ^m^^^nummKirmtiihi.iibx 

[00 7 91 13 1 7 \z^-rx 5 m^mmj^mxi-^. 
Sat m-mx^&mm 3 b i:mf3iitmm^ 3 
^mf^vx\^^^tz^^K mimmmmt:kt<m 

xmm,m^mm^h't<Dmm\zmmL'. ^mmm^x^ 

mm^dMSh' (iHll JC;fcMt5SS«S3 0 00 
-t^tL.Xmm'f'^^tfi^X^^. ^fd. 7^-^,!S6a 

(7:)T;^-e=i ^ h4^-/i- 9 5 i.x±:^<Dm^m(D 

gg. =i>^t?>5^ ^7i^-7^9 5^:;M>TOffi«jgESa 3-b' 
ifi)t14<7)SmM9 0 a ^(T^Si^H. #lU^m^^9 a fed 
^Tort«t>/.^V^U 1SiSC0iiJ^mffi9 afe{;ifToXt 

Si\ cicc^J: 5{2:. M«jga)»3 b' i«>t'l4<^»mM 9 

0 a\zxK^Ksmj^(7)^mm3 o o^i^n-r^car^^^x 
i^. mimmMm'^m2mmmmx'hm^mm\c 
^^(D;h^^i^. ^mmmsh^m^y^xmw^mms 

b' ^mm\^X'h&\^^^ti^9oi^Xh^J:i\ 

[0 0 8 01 ^ti. msMMmrnxn. i3i7{;i^-rj: 
>^±7!)^^(Dmi^x7jk^ii.^^mmso a' r^^^ 

msa ^c2p®^H3{3:a^^^e>/<cv^J: 5 I^Ui^^S^h^ri^^-S ^ 

mi^Mmmt:k^<^Oo rtbfi. I3i8(;^?j^ 
-f-J: 5 t-x Jgftmm^S 1 «r 1 0 0 nmfiJLTt^^X?]^ 

j^-r-Sw^tcjit). ^mmm^^u^^ismsh' ±x 
:k^^j^wm^&^m^'r^:it^-x^^o in*>. iii4(c 

n^'rwm^&C2^m:k^^^:it^>x^^o ^(^m 



(12) 

21 

0 nmU±<DmmxMf$,l.^j:iifthi^^Ji^fj:\^^tK TOSS 

[0 0 8 1] (m 4 J: ^m^^^m 

«?5tg^S-r5lS^(7)iiims¥co^ffiIglT-^ !9 . 13 2 0 fi. 20 

^^t-t^tcib. ^m'^^^^mimR^mtihi.^x 
fe6o mimmj^mtm-'(D^mco\^'^xitm~(on-^ 

[0 0 8 2] m4^iS?l^|gfl. 01 9\C7r:-rXo\:^. 0 

(;i7^-^5^Sft6 a (Dr:)3\:iWm-r^o 0 2 0 t;i^-r J: 5 

"f-^l^e a aCDi^bS^ey--;^®^! d 30 

^^L.-CSM&«JtCg^ja^tt-CV^^,o ^fdV-^Sft^Sl a(D 
Kl^-Offi^El e <t4'ltt^8 0 a fl. T^-^J'JiSe 
a (DT:fj{CiS\^^X^ly^ii^ h/i^— /U8 a ^^bTffi^6^ 

h2J^->^W5^t/8 a^. ^Sj!*3 a:*'f6]<O^MP®«S 

o^T^-^.^e a:frr^(7)#^g^pfs«o*.iLv^{;i^LXi8ftM 40 

i.xtE:&Mm:i'r^:iti)^x%. m&(D\mu:fjm^x^ 

[0 0 8 3] ^mi^m 1 a (7)T:^l-fl. Ti^&i^l^M 1 2 
^:/M.TTl^fiiS>fe^l 1 a^5Jg^$tbr^/^'5o Ti&m^ 
mi 1 attT^-^^Sfte a:^[D]S.tJ^3feaEJl*3 a:^fDj{;^f&o 

-c. hv^:^m^m^^tix\^^^. ^mi^miaitr 

ifei^TfeKl 1 a(Drt«lCgHg$tLT:Jb^t). TFTTI^^ 
Stgl 01iy^-ib<^M?)3fe;6K HS^^**® 1 a \cmiti^ 
ti^Zti:^<:tS}^fi^^^o 50 
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[00 8 4] ffflm8 0 afi^ey 3:xflg^ii5ia,fe^ 

^^ftrii 1 a tmmmms 

a (7)grH^|C:^oV^r. jt^i^3 aS:t;^7^-^i^6 a ir^^^^o 

xmr^mi^m^^ti. ^^m»m i a ^®mmfii9 a ^ 
-To A*6^{:^fi> ^mi^mi a(DMmmh*u^iymmi 

e <i:#mtt^7)^'||^8 0 a^=:i>^^i^ hx|>-yU8 a JC*3 

i/>Tm^Wi:ig^ii^u. ^mms o a ^isismi^g a «r=i 

m/65::fe#v>4'«8m8 0 a*ts:ttsr^{;ij:t). a:^^ 
^ h^-/i-^7L^{r^#^^jil a ^2^#^ftru^5fe 

On^^^ h4^-/U5lC:toV>Ttj|^^JC. <f^80a 

tm-mx^m^^xi,^\^\ 

[0 0 8 5] ^fd. m4|IJfef^^-Cf^. ^mmS0a\Z. 
0 a ^Jf^figUrVN^o «5fettiO«mfll9 0 afi. =11^^ 

^ h^--/\^S h%:m^X^mB:S 0 a^S5 

msa :^\^\zmikm^mm(oi^m ^ tjik ^ i^^m 

X^'m{iL^m^^tlX\^^^o L^c;65oT. *IMI8 0 a 

^~:^(D^mmmt m^^(7^mm^9 o a ^te;^(7^ 
^fiiiffi<^ i.xm4:^xfm5\z^^Twm^mc i 
'r^:iti!>^x^^o :i(o^s mm^^m9 lit^wm^m 
c 1 (ommi^mt x^xmrn-r^ t 5 *xt> n^v\ 
rrx. ®rpi«fe^m9 n^^m^mc 1 
;t-tttcaii"r'5tor% *^8 0 a tm^^<r>mmm9 • 

0 a t(Dmxv-i^ i.^j:\^^mm-txmmmmm9 i^m 

t\:iX^. ^^^8 0 a ^TFT 3 0^^3gi^3 a (D_L 

w^ma^mi a%:mm\^xmmmm^j^^\^x\^^fj:h\ :i 

1 9 {;i^-r J: 5 3 a ^iffi^tto^mflS 9 0a 

"^rmm^mi i a?!»>^s.s^ti.6^^p^«c^js(^4^ 

[0 0 8 6] m4MM^W^Xn. TFT 3 0(O^-^^/W 
a ' *Sj»3 a ^T^-^J^JtSe a (O^mS^lZM 
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[0 0 8 7] m4.mMMmx-i^mi 9\-7jk'rxo 

9 0a, ^mmS 0 a . T*ii5teM 1 1 a (Dm\^y<^- 

1 1 a (CRSI^^tb/^l^J: 5l:^X^UT$>5o ig^fe 10 

9 0 a <!r ^m^m 1 a (D^^JC/K Vi^V^^fm 

Mil aSMT^OKW^^TFTT l-'-rStSl omf)^h 

[0 0 8 8] ^/c. m4|IM?^^r-J:i> T^-^J^i^ea, 
«^ti(7)«mfll9 0 a, Tlfeii^Ml 1 a*|{Cj;!9TF 

TFTTu^st^i 0 tMi^mi^2 o^mmm^^^^^ 20 

[0 0 8 9] {m^yt^mm(D^f^m^) i^:x±(Dx ^ {z 
mzi^i^miR2 o.(Dmf)>hMsti^mmx:h^. E122 30 

[0 0 90] 021 trjoi^vTv m^'^SMft^M^^titc 

2 0(7)g^{r^^oX^tt^ttX^3!3. -^(T^rtfiOtCllfefTU 

5 STbm^-f^rixii^^o :i<Dm^s st^. 

i^li^TFTT u^StSl 0{H[j{;i^ttTt^'/>b> 
Stg2 Offia{C^ttTtSl\ i/— /W*j-5 2(D^i|iJ(^MSc 

'r^rzib(Dv'-^mmm\B\^i o i ^t/^a5iE]sg^^« 40 

^10 2d5TFTTU^StSl 0(^— iZIICl^&oX^ttfj 

tbxia 19 . M^m 3 a {c*^{t#^^s>5?>r ^ >^xm 

•t-'5 2i22t;ifp^oT^it^tl.Xi/>'5o *^iS3 a 

v\ ^fd. 'x-^j^igibtHlKi 0 1 ^iij^^^®^coiZ2 

jfeiEJSigftiias 10 4 m\c^m<om'^-i:m^'r^ti^<o so 



I- 4 mm I 0 tM{^mm2o t(omxmn^ti:mm^t 
^>ti^(D±Tmmui 0 ef)*^nn^tix\^^^. int.. 
^m^mmt^^i 0 2;5>^Pn*o§nfc^[p)««iSffid5. 

TFTT u>r£tSl 0l;i^tt^>;JxfcgEJ^5:t;^JiTma«- 
loe^rfhLX. ^f^S«2 0 jc^tt?^^yh^r^mi^2 
Hcw*&*ix5o ^ UT. 0 2 2|;i^i-J: »rS]S 

tS2 0;65v^— /U^t 5 2(CJ; !9 TFT Tl/^SS l 0 
^^tbTI/^-So 1^. T FTT l-'^Sffil 0_blC|i. Ctt 
h(Dy'—^UWm\a\^ 10 1. ^^j^^Kl^ISS 10 4^ 

T3 o^?l^^i-5XST\ X — ^JSiEKillISSi 0 1^^ 

stsi o±icji^^-r6ci:;^5x-^^7ti^>. mmmx^^ 

[00 9 1] ^fc. 7^->5'.^iIi(jlHlKl 0 iRXf^^m 

nmm^i 0 4^TFTTu-rs«i o±{;i^tt^ftt> 

M;ttfTAB (Tape Automated Bonding) Sffi J: 
{C^$;fL^ci^S3^L S I Id. TFTTU^StSlOO 

Rxmmmzmm:'r^>^^\z\^xhS:\^\ mi-, ^f^s 
ffi2 o*^sst3fe;iiSAM-r6fiy^t;^TFTTu^s*gi o 

VA(VertiGally Aligned)^— K. PDLC(Polymer D 
ispersed Liquid Crystal)^— K^Oftf^^r- y 
— ^y— ^17^ h^— K//—- — Kf7) 

[00 9 2] il^±t^0^ Uyh^^J£?^*gl-:f^tt5?^^i^g 

(o«a3^B/6^R (*) G m) B (#) ^a57-r hy</\- 
•:ftl.X^^m\^^hth. h>'Vu::/{;i«:RGBfe5> 

mi^mx-^^. ^f6)£ffi2 0fc. :^77-:7.fyu^fiKJtb 
tLri/^/c?V\ ®^®®9 a (d^f^-r^^f 

^|g«lc R G B (75;i7 ^ - :7 ^ /u^ ^-tt^^^M ^ 
*Ho]Sffi2 0±ldJl^^L.Tta:V\ *>6V>fl. TFTT 
l^-fStRl 0±(d$5l>TRGB(C*H^i-5liJ^aHS9 a 

th'^mx^^o :L(DX^\c-rtH't^ y'tJi^z^^^^j.^ 
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t5o nj^mm2o±\cimmimM!t^'r^xo 

/i4:«5gi-6C<!rr% 7fe(7)^j^^fiJfflUT. RGBfe^ 
[ 0 0 9 3 ] f^. ieA±g^0^ Lfc#^5S?l^^l;i*5tt6?Sf0 10 

mm^9 0 a ^TFTT u-rs«i o±\zmnx\^^^(D 
WL2o<Dmt^hmfti-r^xo\^i^xhBi^\ ^ti. tf 

MKihfficOAR (AntiReflection)^M$;h./c{i5le:tS^ 

sij^sae L fct) A R :7 /ui. ^as ft it 5 iE^n t> < . 

^E^;?)^ ^ (7) Attics ^ ti 

;!iWtg-C**>'5o . 30 

y^TFTXh^ti^xmrni^nirK ^:^^:^m<DTFT 
mi] :^^m(Dm i mmmmom^^mmm^^^n^ 

[0 2] |glllJS?^ffi(DS«3fe^^B{^::*3tt'5x-^5^ 

(Dm9mir^mm<Dmmm<D^mmx;^^o 



[1^5] m2(Doh. m^m<DmmmRxj^^mm%:m^ 

i^xmT^^mmxh^. 

[me] ^2(0^-^. ^mmRv^^&mm^&Wi^xTjk 
m?] m2(Do^. ^mmmRxj^^mi^mirm^i^x 

XTf^-r^mmxh^o 

im9] m2(D^^. m^^commjm&xfmmmm^m 
Wi.x^'T^^mxh^. 

imio] m2<Do^. rmm9tm. m^^(Dmmms 
^mmRUv'-^m^m^L^XTjk'r^mmxh^. 

mil] (1) nm2(DB-B' {;i»ofc:»r®iaT% 

(2) ^u^(ommmxi>^o 

mi 2] :$:^m(7^m2mmj^m(Dm^yt^mm\^^n 

mis] m2mmmm(Dm^^^m&\^^n^v'~<^ 
^^i^> mmmmmtmji&^thtiTFTru^mis. 

[014] 013(7)A-A' \:LfSotimmmxh^o 
[01 5] ^1 3(DB-B* icr^ofcWimmxh^o 

[016] 013(DC:-C' lCfp^ofc»T®0T*fe^o 

[017] msmmmm<omfs.^mmmi^:i3\'f^7'-^ 
^sa. M^m<^^;6>?g^$tvfcTFTr u^stg 

(D^mm-r^mm<7^mmm(D^^mmxh^o 
[018] mi7(DA-A' \^r^^rz.w\mmx^^o 
[019] m4mmj^m(om^jft^m\^^^ir^y'-'$' 

■m. ±^m. mmmmmm^^tit^TFTTi^^mm. 

[02 0] 01 9fiOA-A* t2:»ofc»f®0-e*>6v 

[02 1] ^mmmmcom^mmmi^^i'f^TFTru^ 

[02 2] 02i<7)h-h: \z:ri<:>tzmmmxh^o 
m^(Dm.m] 

1 a' -'^-^^^/umm 
ih-&mmy-:^mm 
1 c-i£««Ku>r >mm 
1 d-mm&y-^m^ 
1 e-^mmi'iy^^^m 

1 f --ssmsi 

2 hJtel^^ 

3 a "'l^^m 

6 a --T — ^iS 
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7" 
8 a 

8 b 

9 a 
1 0 
1 1 
1 2 

1 6 

2 0 
2 1 
2 2 
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3 0- -TFT 

5 0-"^^M 

8 0a. 80a' 

8 1 --mm^fs^m: 

9 0 a -iE^tt(D«m^ 

9 i-m?s^mm 

10 1 --v^—^mmw^iBi^ 

10 1 0 
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